List of Publications

. Mahatim Singh, Neeraj Sharma, Saurabh Kumar, Rakesh Mondal, Rajiv Prakash,
Preetam Singh "Combustion-synthesized KNiPO4: a non-toxic, robust, intercalating
battery-type pseudocapacitive electrode for hybrid supercapacitors as a large-scale
energy storage solution." Energy & Fuels 37.5 (2023): 4094-4105.

. Mahatim Singh Neeraj Sharma, Rakesh Mondal, Preetam Singh, "Framework
structured Ce2(C204)3- 10H20 as a pseudocapacitive electrode of a hybrid (asymmetric)
supercapacitor (HSC) for large scale energy storage applications." Physical Chemistry
Chemical Physics 25.16 (2023): 11429-11441.

Soham Mukherjee, Mahatim Singh, Neeraj Sharma, and Preetam Singh. "First Principal
calculations on measuring the internal electric field or inter-layer potential over B-type
cation octahedra in Ruddlesden-popper (RP) type layered perovskites." Physica B:

Condensed Matter 699 (2025): 416825.

. Mahatim Singh, Neeraj Sharma, Pangambam Sendash Singh, Preetam Singh

“Comparative Analysis of Machine Learning based Specific Capacitance Prediction
and Experimental Validation of Supercapacitive Performance in Cerium-based
Electrodes” (NEIAIS-2025, Accepted)

Saurabh Kumar, Mahatim Singh Rakesh Mondal, M Kumar, R Prakash, P Singh
"Mo2P2011: A Potential Cathode Material for Rechargeable Sodium-Ion Batteries."
Energy & Fuels 37.2 (2022): 1288-1296.

. Rakesh Mondal Neeraj Kumar Mishra, Mahatim Singh, Asha Gupta and Preetam Singh
“Perovskite Lai—xKxCo03-5(0 <x <0.5): anovel bifunctional OER/ORR electrocatalyst
and supercapacitive charge storage electrode in a neutral Na>SO4 electrolyte” Physical

Chemistry Chemical Physics 2022 24 46 2022 28584 28598



List of International/National Conference Attended:

1. NORTH EAST INDIA Al SUMMIT: UNRAVELLING TRENDS (NEIAIS-2025) at

Manipur University, Imphal, India, during 10-12, February 2025.

2. THE INTERNATIONAL CONFERENCE ON BEYOND FOSSIL FUELS: THE
FUTURE OF ALTERNATIVE ENERGY TECHNOLOGIES /B: FAT 2020] at IIT (BHU)

Varanasi, India, during 23-25, July 2022.

3. ADVANCED NEURO-IMAGING AND ITS CLINICAL APPLICATION at IIT
Kanpur, India, during January 30 -February 2, 2020.

List of International/National Workshop Attended:

1. HIGH PERFORMANCE COMPUTING (HPC) organized by BHU, IIT(BHU), and C-

DAC at DST-Centre for Interdisciplinary Mathematical Sciences (CIMS), Institute of

Science, BHU, during January 20-25, 2020.



Chapter 1: References

10.

11.

12.

13.

14.
15.

Someya, T., Bao, Z., & Malliaras, G. G. (2016). The rise of plastic bioelectronics.
Nature, 540(7633), 379-385.

Chortos, A., Liu, J., & Bao, Z. (2016). Pursuing prosthetic electronic skin. Nature
materials, 15(9), 937-950.

Karimi, F., O'Connor, A. J., Qiao, G. G., & Heath, D. E. (2018). Integrin clustering
matters: a review of biomaterials functionalized with multivalent integrin-binding
ligands to improve cell adhesion, migration, differentiation, angiogenesis, and
biomedical device integration. Advanced healthcare materials, 7(12), 1701324.

Gong, S., & Cheng, W. (2017). Toward soft skin-like wearable and implantable energy

devices. Advanced Energy Materials, 7(23), 1700648.

Irimia-Vladu, M. (2014). “Green” electronics: biodegradable and biocompatible
materials and devices for sustainable future. Chemical Society Reviews, 43(2), 588-
610.

https://energypedia.info/wiki/Energy for Rural Health Centers

Chatterjee, S., Singh, A., & Kar, S. K. (2022). Service bonds in rural health care in
India-Challenges and the way forward. The Lancet Regional Health-Southeast Asia, 6.

Shastry, V., & Rai, V. (2021). Reduced health services at under-electrified primary
healthcare facilities: Evidence from India. PloS one, 16(6), €0252705.
https://www.news-medical.net/health/Insight-into-Implantable-Medical-Devices.aspx

Cottenden, A. M., Stocking, B., Jones, N. B., Morrison, S. L., & Rothwell, R. (1981).
Biomedical engineering—Priorities for research in external aids. Journal of Biomedical
Engineering, 3(4), 325-328.

Moradkhani, A., Broumandnia, A., & Mirabedini, S. J. (2022). A portable medical

device for detecting diseases using Probabilistic Neural Network. Biomedical Signal
Processing and Control, 71, 103142,

Mikotajewska, E., & Mikotajewski, D. (2010). Wheelchair development from the
perspective of physical therapists and biomedical engineers. Advances in Clinical and
Experimental Medicine, 19(6), 771-776.

Cao, H., Rao, S., Tang, S. J., Tibbals, H. F., Spechler, S., & Chiao, J. C. (2013).
Batteryless implantable dual-sensor capsule for esophageal reflux monitoring.
Gastrointestinal endoscopy, 77(4), 649-653.

Webster, J.G. Design of Cardiac Pacemakers; IEEE Press: Piscataway, NJ, USA, 1995.

Wilson, B. S., Finley, C. C., Lawson, D. T., Wolford, R. D., Eddington, D. K., &

Rabinowitz, W. M. (1991). Better speech recognition with cochlear implants. Nature,
352(6332), 236-238.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Breit, S., Schulz, J. B., & Benabid, A. L. (2004). Deep brain stimulation. Cell and tissue
research, 318, 275-288.

Ben Amar, A., Kouki, A. B., & Cao, H. (2015). Power approaches for implantable
medical devices. sensors, 15(11), 28889-28914.
Bock, D. C., Marschilok, A. C., Takeuchi, K. J., & Takeuchi, E. S. (2012). Batteries

used to power implantable biomedical devices. Electrochimica acta, 84, 155-164.

Zhai, L., Duan, J., Lin, T., & Shao, H. (2024). Recent Advances in Implantable
Batteries: Development and Challenge. Journal of Alloys and Compounds, 173551.
Chodankar, N. R., Karekar, S. V., Safarkhani, M., Patil, A. M., Shinde, P. A., Ambade,

R. B., ... & Alhajri, E. (2024). Revolutionizing implantable technology: biocompatible
Supercapacitors as the future of power sources. Advanced Functional Materials,
2406819.

Hannan, M. A., Mutashar, S., Samad, S. A., & Hussain, A. (2014). Energy harvesting
for the implantable biomedical devices: issues and challenges. Biomedical engineering
online, 13, 1-23.

Panda, S., Hajra, S., Mistewicz, K., In-na, P., Sahu, M., Rajaitha, P. M., & Kim, H. J.
(2022). Piezoelectric energy harvesting systems for biomedical applications. Nano
Energy, 100, 107514.

Roy, S., Azad, A. W., Baidya, S., Alam, M. K., & Khan, F. (2022). Powering solutions
for biomedical sensors and implants inside the human body: A comprehensive review
on energy harvesting units, energy storage, and wireless power transfer techniques.
IEEE Transactions on Power Electronics, 37(10), 12237-12263.

Zheng, Q., Shi, B, Li, Z., & Wang, Z. L. (2017). Recent progress on piezoelectric and
triboelectric energy harvesters in biomedical systems. Advanced Science, 4(7),
1700029.

Scrosati, B. (2011). History of lithium batteries. Journal of solid state electrochemistry,
15(7), 1623-1630.

Wang, C., Fu, K., Dai, J., Lacey, S. D., Yao, Y., Pastel, G., ... & Hu, L. (2017). Inverted
battery design as ion generator for interfacing with biosystems. Nature
communications, 8(1), 15609.

Yin, L., Huang, X., Xu, H., Zhang, Y., Lam, J., Cheng, J., & Rogers, J. A. (2014).
Materials, designs, and operational characteristics for fully biodegradable primary

batteries. Adv. Mater, 26(23), 3879-3884.



28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

Baptista, A. C., Martins, J. 1., Fortunato, E., Martins, R., Borges, J. P., & Ferreira, L.
(2011). Thin and flexible bio-batteries made of electrospun cellulose-based
membranes. Biosensors and Bioelectronics, 26(5), 2742-2745.

Wellman, S. M., Eles, J. R., Ludwig, K. A., Seymour, J. P., Michelson, N. J.,
McFadden, W. E., ... & Kozai, T. D. (2018). A materials roadmap to functional neural
interface design. Advanced functional materials, 28(12), 1701269.

Ma, Z., Li, S., Wang, H., Cheng, W, Li, Y., Pan, L., & Shi, Y. (2019). Advanced
electronic skin devices for healthcare applications. Journal of Materials Chemistry B,
7(2), 173-197.

James, F. A. (1989). Michael Faraday's first law of electrochemistry: how context
develops new knowledge.

History of the battery, https://en.wikipedia.org/wiki/History of the battery

Das Gupta, S. (1989). The Search for Portable Electricity: History of High Energy-
Density Batteries.

Holmes, C. (2007). The lithium/iodine-polyvinylpyridine pacemaker battery-35 years
of successful clinical use. ECS Transactions, 6(5), 1.

Johnson, C. S. (2007). Development and utility of manganese oxides as cathodes in
lithium batteries. Journal of Power Sources, 165(2), 559-565.

Greatbatch, W., Holmes, C. F., Takeuchi, E. S., & Ebel, S. J. (1996). Lithium/carbon
monofluoride (LI/CFx): a new pacemaker battery. Pacing and clinical
electrophysiology, 19(11), 1836-1840.

Takeuchi, E. S., & Piliero, P. (1987). Lithium/silver vanadium oxide batteries with
various silver to vanadium ratios. J. Power Sources;(Switzerland), 21(2).

Huggins, R. (2008). Advanced batteries: materials science aspects. Springer Science &
Business Media.

Pavlov, D. (2011). Lead-acid batteries: science and technology. Elsevier.

Tarascon, J. M., & Armand, M. (2001). Issues and challenges facing rechargeable
lithium batteries. nature, 414(6861), 359-367.

Scrosati, B. (1997). Modern batteries: an introduction to electrochemical power
sources. Arnold.

Ruben, S. (1981). Primary Batteries—Sealed Mercurial Cathode Dry Cells. In
Comprehensive Treatise of Electrochemistry: Volume 3: Electrochemical Energy

Conversion and Storage (pp. 233-245). Boston, MA: Springer US.



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Bullen, R. A., Amot, T. C., Lakeman, J. B., & Walsh, F. C. (2006). Biofuel cells and
their development. Biosensors and Bioelectronics, 21(11), 2015-2045.

Grove, W. R. (1839). XXIV. On voltaic series and the combination of gases by
platinum. The London, Edinburgh, and Dublin Philosophical Magazine and Journal of
Science, 14(86-87), 127-130.

Potter, M. C. (1911). Electrical effects accompanying the decomposition of organic
compounds. Proceedings of the royal society of London. Series b, containing papers of
a biological character, 84(571), 260-276.

Cohen, B. (1931). The bacterial culture as an electrical half-cell. J. Bacteriol, 21(1), 18-
19.

Wei, X., & Liu, J. (2008). Power sources and electrical recharging strategies for
implantable medical devices. Frontiers of Energy and Power Engineering in China, 2,
1-13.

May, G. J., Davidson, A., & Monahov, B. (2018). Lead batteries for utility energy
storage: A review. Journal of energy storage, 15, 145-157.

Jeong, H. S., Hong, S. C., & Lee, S. Y. (2010). Effect of microporous structure on
thermal shrinkage and electrochemical performance of Al203/poly (vinylidene
fluoride-hexafluoropropylene) composite separators for lithium-ion batteries. Journal
of Membrane Science, 364(1-2), 177-182.

Hou, C. L., Wu, J., Zhang, M., Yang, J. M., & Li, J. P. (2004, April). Application of
adaptive algorithm of solar cell battery charger. In 2004 IEEE International Conference
on Electric Utility Deregulation, Restructuring and Power Technologies. Proceedings
(Vol. 2, pp. 810-813). IEEE.

Christensen, J., Albertus, P., Sanchez-Carrera, R. S., Lohmann, T., Kozinsky, B.,
Liedtke, R., ... & Kojic, A. (2011). A critical review of Li/air batteries. Journal of the
Electrochemical Society, 159(2), R1.

Tang, Y., Yuan, W., Pan, M., Li, Z., Chen, G., & Li, Y. (2010). Experimental
investigation of dynamic performance and transient responses of a kW-class PEM fuel
cell stack under various load changes. Applied Energy, 87(4), 1410-1417.

Kollimalla, S. K., Mishra, M. K., & Narasamma, N. L. (2014). Design and analysis of
novel control strategy for battery and supercapacitor storage system. IEEE Transactions

on Sustainable Energy, 5(4), 1137-1144.



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Dutta, A., Mitra, S., Basak, M., & Banerjee, T. (2023). A comprehensive review on
batteries and supercapacitors: Development and challenges since their inception.
Energy Storage, 5(1), €339.

Conway, B. E. (2013). Electrochemical supercapacitors: scientific fundamentals and
technological applications. Springer Science & Business Media.

Arbizzani, C., Mastragostino, M., & Soavi, F. (2001). New trends in electrochemical
supercapacitors. Journal of power sources, 100(1-2), 164-170.

Yan, J., Wang, Q., Wei, T., & Fan, Z. (2014). Recent advances in design and fabrication
of electrochemical supercapacitors with high energy densities. Advanced Energy
Materials, 4(4), 1300816.

Héaggstrom, F., & Delsing, J. (2018). lot energy storage-a forecast. Energy harvesting
and systems, 5(3-4), 43-51.

Wang, G., Zhang, L., & Zhang, J. (2012). A review of electrode materials for
electrochemical supercapacitors. Chemical Society Reviews, 41(2), 797-828.

Sharma, P., & Bhatti, T. S. (2010). A review on electrochemical double-layer
capacitors. Energy conversion and management, 51(12), 2901-2912.

Conway, B. E. (1991). Transition from “supercapacitor” to “battery” behavior in
electrochemical energy storage. Journal of the Electrochemical Society, 138(6), 1539.
Augustyn, V., Simon, P., & Dunn, B. (2014). Pseudocapacitive oxide materials for
high-rate electrochemical energy storage. Energy & Environmental Science, 7(5),
1597-1614.

Dubal, D. P., Ayyad, O., Ruiz, V., & Gomez-Romero, P. (2015). Hybrid energy storage:
the merging of battery and supercapacitor chemistries. Chemical Society Reviews,
44(7), 1777-1790.

Zuo, W., Li,R., Zhou, C., Li, Y., Xia, J., & Liu, J. (2017). Battery-supercapacitor hybrid
devices: recent progress and future prospects. Advanced science, 4(7), 1600539.
Gogotsi, Y., & Penner, R. M. (2018). Energy storage in nanomaterials—capacitive,
pseudocapacitive, or battery-like?. ACS nano, 12(3), 2081-2083.

Wang, J., Polleux, J., Lim, J., & Dunn, B. (2007). Pseudocapacitive contributions to
electrochemical energy storage in TiO2 (anatase) nanoparticles. The Journal of
Physical Chemistry C, 111(40), 14925-14931.

Conway, B. E., Birss, V., & Wojtowicz, J. (1997). The role and utilization of
pseudocapacitance for energy storage by supercapacitors. Journal of power sources,

66(1-2), 1-14.



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Lindstrom, H., S6dergren, S., Solbrand, A., Rensmo, H., Hjelm, J., Hagfeldt, A., &
Lindquist, S. E. (1997). Lit+ ion insertion in TiO2 (anatase). 2. Voltammetry on
nanoporous films. The Journal of Physical Chemistry B, 101(39), 7717-7722.

Lv, Q., Li, X., Tian, X., Fu, D. A, Liu, H,, Liu, J., ... & Wang, L. (2023). A degradable
and biocompatible supercapacitor implant based on functional sericin hydrogel
electrode. Advanced Energy Materials, 13(16), 2203814.

Wang, L., Liu, F., Ning, Y., Bradley, R., Yang, C., Yong, K. T., ... & Wu, W. (2020).
Biocompatible mesoporous hollow carbon nanocapsules for high performance
supercapacitors. Scientific reports, 10(1), 4306.

Park, T., Lee, D. Y., Ahn, B. J., Kim, M., Bok, J., Kang, J. S, ... & Jang, Y. (2024).
Implantable anti-biofouling biosupercapacitor with high energy performance.
Biosensors and Bioelectronics, 243, 115757.

Liu, S., Wei, L., & Wang, H. (2020). Review on reliability of supercapacitors in energy
storage applications. Applied Energy, 278, 115436.

Liu, C., Li, Q., & Wang, K. (2021). State-of-charge estimation and remaining useful
life prediction of supercapacitors. Renewable and Sustainable Energy Reviews, 150,
111408.

M. Y. Ho, P. S. Khiew, D. Isa, T. K. Tan, W. S. Chiu, and C. H. Chia, “A review of
metal oxide composite electrode materials for electrochemical capacitors,” Nano, 2014,
09, 143-149.

Lin, T., Chen, I. W., Liu, F., Yang, C., Bi, H., Xu, F., & Huang, F. (2015). Nitrogen-
doped mesoporous carbon of extraordinary capacitance for electrochemical energy
storage. Science, 350(6267), 1508-1513.

Zhou, J., Lian, J., Hou, L., Zhang, J., Gou, H., Xia, M., ... & Gao, F. (2015). Ultrahigh
volumetric capacitance and cyclic stability of fluorine and nitrogen co-doped carbon
microspheres. Nature communications, 6(1), 8503.

Dong, X., Jin, H., Wang, R., Zhang, J., Feng, X., Yan, C., ... & Lu, J. (2018). High
Volumetric Capacitance, Ultralong Life Supercapacitors Enabled by Waxberry-
Derived Hierarchical Porous Carbon Materials. Advanced energy materials, 8(11),
1702695.

Divyashree, A., & Hegde, G. (2015). Activated carbon nanospheres derived from bio-
waste materials for supercapacitor applications—a review. Rsc Advances, 5(107),

88339-88352.



79.

80.

1.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Teo, E. Y. L., Muniandy, L., Ng, E. P., Adam, F., Mohamed, A. R., Jose, R., & Chong,
K. F. (2016). High surface area activated carbon from rice husk as a high performance
supercapacitor electrode. Electrochimica Acta, 192, 110-119.

Gonzalez, J. E. G., & Mirza-Rosca, J. C. (1999). Study of the corrosion behavior of
titanium and some of its alloys for biomedical and dental implant applications. Journal
of Electroanalytical Chemistry, 471(2), 109-115.

Gepreel, M. A. H., & Niinomi, M. (2013). Biocompatibility of Ti-alloys for long-term
implantation. Journal of the mechanical behavior of biomedical materials, 20, 407-415.
Trasatti, S. & Buzzanca, G. Ruthenium dioxide: a new interesting electrode material.
Solid state structure and electrochemical behaviour. Electroanalytical chemistry and
interfacial electrochemistry, 1971, 29, 1-5.

C. D. Lokhande, D. P. Dubal, and O.-S. Joo, “Metal oxide thin film based
supercapacitors,” Curr. Appl. Phys.,2011, 11, 255-270.

W. Sugimoto, H. Iwata, K. Yokoshima, Y. Murakami, and Y. Takasu, “Proton and
Electron Conductivity in Hydrous Ruthenium Oxides Evaluated by Electrochemical
Impedance Spectroscopy: The Origin of Large Capacitance,” J. Phys. Chem. B,2005,
109, 7330-7338.

C.-C. Hu, Y.-L. Yang, and T.-C. Lee, “Microwave-Assisted Hydrothermal Synthesis
of RuO2-xH[sub 2]O-TiO2 Nanocomposites for High Power Supercapacitors,”
Electrochem. Solid-State Lett.,2010, 13, 173-185.

T.-F. Hsieh, C.-C. Chuang, W.-J. Chen, J.-H. Huang, W.-T. Chen, and C.-M. Shu,
“Hydrous ruthenium dioxide/multi-walled carbon-nanotube/titanium electrodes for
supercapacitors,” Carbon, 2012, 50,1740-1747.

M. Huang, F. Li, F. Dong, Y. X. Zhang, and L. L. Zhang, “MnO2 -based nanostructures
for high-performance supercapacitors,” J. Mater. Chem. A,2015, 3, 21380-21423.

F. Shi, L. Li, X. Wang, C. Gu, and J. Tu, “Metal oxide/hydroxide-based materials for
supercapacitors,” RSC Adv, 2014, 4, 41910-41921.

0. Ghodbane, J.-L. Pascal, and F. Favier, “Microstructural Effects on Charge-Storage
Properties in MnO2 -Based Electrochemical Supercapacitors,” ACS Appl. Mater.
Interfaces,2009, 1, 1130-1139.

J. W. Lee, T. Ahn, J. H. Kim, J. M. Ko, and J.-D. Kim, “Nanosheets based mesoporous
NiO microspherical structures via facile and template-free method for high

performance supercapacitors,” Electrochimica Acta, 2011, 56, 4849—-4857.



91.

92.

93.

94.

95.

96.

97.

98.

99.

S.-I. Kim, J.-S. Lee, H.-J. Ahn, H.-K. Song, and J.-H. Jang, “Facile Route to an Efficient
NiO Supercapacitor with a Three-Dimensional Nanonetwork Morphology,” ACS Appl.
Mater. Interfaces,2013, 5,1596—-1603.

K.-C. Liu and M. A. Anderson, “Porous Nickel Oxide/Nickel Films for Electrochemical
Capacitors,” J Electrochem Soc, 1996, 143,7-9.

K.-W. Nam and K.-B. Kim, “A Study of the Preparation of NiOx Electrode via
Electrochemical Route for Supercapacitor Applications and Their Charge Storage
Mechanism,” J. Electrochem. Soc., 2002,149,346-349.

C. Yuan, X. Zhang, L. Su, B. Gao, and L. Shen, “Facile synthesis and self-assembly of
hierarchical porous NiO nano/micro spherical superstructures for high performance
supercapacitors,” J. Mater. Chem.,2009, 19,5772-5804.

Y. Ren and L. Gao, “From Three-Dimensional Flower-Like a-Ni(OH)2 Nanostructures
to Hierarchical Porous NiO Nanoflowers: Microwave-Assisted Fabrication and
Supercapacitor Properties: Rapid Communications of the American Ceramic Society,”
J. Am. Ceram. Soc.,2010, 93, 3560-3564.

M. C. Bernard, P. Bernard, M. Keddam, S. Senyarich, and H. Takenouti,
“Characterisation of new nickel hydroxides during the transformation of a Ni(OH)2 to
B Ni(OH)2 by ageing,” Electrochimica Acta; 1996, 41,91-93.

Chen, Z., Peng, Y., Liu, F., Le, Z., Zhu, J., Shen, G., ... & Li, H. (2015). Hierarchical
nanostructured WO3 with biomimetic proton channels and mixed ionic-electronic
conductivity for electrochemical energy storage. Nano letters, 15(10), 6802-6808.
Meng, Q., Cai, K., Chen, Y., & Chen, L. (2017). Research progress on conducting
polymer based supercapacitor electrode materials. Nano Energy, 36, 268-285.

Zhao, Y., Liu, J., Hu, Y., Cheng, H., Hu, C., Jiang, C., ... & Qu, L. (2012). Highly
compression-tolerant supercapacitor based on polypyrrole-mediated graphene foam

electrodes. Advanced Materials (Deerfield Beach, Fla.), 25(4), 591-595.

100. Zhu, Y. P., Jing, Y., Vasileff, A., Heine, T., & Qiao, S. Z. (2017). 3D

101.

synergistically active carbon nanofibers for improved oxygen evolution. Advanced
Energy Materials, 7(14), 1602928.

Luo, J., Zhong, W., Zou, Y., Xiong, C., & Yang, W. (2016). Preparation of
morphology-controllable polyaniline and polyaniline/graphene hydrogels for high
performance binder-free supercapacitor electrodes. Journal of Power Sources, 319, 73-

81.



102. Yuan, L., Yao, B., Hu, B., Huo, K., Chen, W., & Zhou, J. (2013). Polypyrrole-
coated paper for flexible solid-state energy storage. Energy & Environmental Science,
6(2), 470-476.

103. D. P. Dubal, O. Ayyad, V. Ruiz and P. Gomez-Romero, “Hybrid energy storage:
the merging of battery and supercapacitor chemistries” Chem. Soc. Rev., 2015, 44,
1777-1790.

104. Wang, L.; Zhang, R.; Jiang, Y.; Tian, H.; Tan, Y.; Zhu, K.; Yu, Z.; Li, W.
Interfacial synthesis of micro-cuboid Ni0.55C00.45C204 solid solution with enhanced
electrochemical performance for hybrid supercapacitors. Nanoscale,2019, 11,
13894-13902.

105. Zhao, C.; Jiang, Y.; Liang, S.; Gao, F.; Xie, L.; Chen, L. Twodimensional
porous nickel oxalate thin sheets constructed by ultrathin nanosheets as electrode
materials for high-performance aqueous supercapacitors. CrystEngComm., 2020, 22,
2953.

106. Cheng, G.; Si, C.; Zhang, J.; Wang, Y.; Yang, W.; Dong, C.; Zhang, Z. Facile
fabrication of cobalt oxalate nanostructures with superior specific capacitance and
super-long cycling stability. J. Power Sources.,2016, 312, 184—191.

107. Li, X., Xiao, X., Li, Q., Wei, J., Xue, H., & Pang, H. (2018). Metal (M= Co, Ni)
phosphate based materials for high-performance supercapacitors. Inorganic Chemistry
Frontiers, 5(1), 11-28.

108. Jiang, H., Zhao, T., Li, C., & Ma, J. (2011). Hierarchical self-assembly of
ultrathin nickel hydroxide nanoflakes for high-performance supercapacitors. Journal of
Materials Chemistry, 21(11), 3818-3823.

109. Wang, S., Pang, H., Zhao, S., Shao, W., Zhang, N., Zhang, J., ... & Li, S. (2014).
NH 4 CoPO 4- H 2 O microbundles consisting of one-dimensional layered microrods
for high performance supercapacitors. RSC Advances, 4(1), 340-347.

110. Chen, C., Chen, W., Lu, J., Chu, D., Huo, Z., Peng, Q., & Li, Y. (2009).
Transition-metal phosphate colloidal spheres. Angewandte Chemie, 121(26), 4910-
4913.

111. Botu, V., & Ramprasad, R. (2015). Learning scheme to predict atomic forces
and accelerate materials simulations. Physical Review B, 92(9), 094306.

112. Lv, C., Zhou, X., Zhong, L., Yan, C., Srinivasan, M., Seh, Z. W, ... & Yan, Q.
(2022). Machine learning: an advanced platform for materials development and state

prediction in lithium-ion batteries. Advanced Materials, 34(25), 2101474.



113. Liu, Y., Wu, J., Yang, G., Zhao, T., & Shi, S. (2019). Predicting the onset
temperature (Tg) of GexSel— x glass transition: a feature selection based two-stage
support vector regression method. Science Bulletin, 64(16), 1195-1203.

114. Butler, K. T., Davies, D. W., Cartwright, H., Isayev, O., & Walsh, A. (2018).
Machine learning for molecular and materials science. Nature, 559(7715), 547-555.
115. Zanca, F., Glasby, L. T., Chong, S., Chen, S., Kim, J., Fairen-Jimenez, D., ... &
Moghadam, P. Z. (2021). Computational techniques for characterisation of electrically
conductive MOFs: quantum calculations and machine learning approaches. Journal of

Materials Chemistry C, 9(39), 13584-13599.

116. Sun, X., Zheng, J., Gao, Y., Qiu, C., Yan, Y., Yao, Z., ... & Wang, J. (2020).
Machine-learning-accelerated screening of hydrogen evolution catalysts in MBenes
materials. Applied Surface Science, 526, 146522.

117. Xie, Y., Zhang, C., Hu, X., Zhang, C., Kelley, S. P., Atwood, J. L., & Lin, J.
(2019). Machine learning assisted synthesis of metal-organic nanocapsules. Journal of
the American Chemical Society, 142(3), 1475-1481.

118. Ward, L., Agrawal, A., Choudhary, A., & Wolverton, C. (2016). A general-
purpose machine learning framework for predicting properties of inorganic materials.
npj Computational Materials, 2(1), 1-7.

119. Podryabinkin, E. V., Tikhonov, E. V., Shapeev, A. V., & Oganov, A. R. (2019).
Accelerating crystal structure prediction by machine-learning interatomic potentials
with active learning. Physical Review B, 99(6), 064114.

120. Tawfik, S. A., Isayev, O., Stampfl, C., Shapter, J., Winkler, D. A., & Ford, M.
J. (2019). Efficient prediction of structural and electronic properties of hybrid 2D
materials using complementary DFT and machine learning approaches. Advanced
Theory and Simulations, 2(1), 1800128.

121. Wu, B., Han, S., Shin, K. G., & Lu, W. (2018). Application of artificial neural
networks in design of lithium-ion batteries. Journal of Power Sources, 395, 128-136.

122. Schmidt, J., Marques, M. R., Botti, S., & Marques, M. A. (2019). Recent
advances and applications of machine learning in solid-state materials science. npj

computational materials, 5(1), 83.

123. Mater, A. C., & Coote, M. L. (2019). Deep learning in chemistry. Journal of
chemical information and modeling, 59(6), 2545-2559.
124. Chen, A., Zhang, X., & Zhou, Z. (2020). Machine learning: accelerating

materials development for energy storage and conversion. InfoMat, 2(3), 553-576.



125. Guan, S. H., Shang, C., & Liu, Z. P. (2021). Structure and dynamics of energy
materials from machine learning simulations: A topical review. Chinese Journal of
Chemistry, 39(11), 3144-3154.

126. Lu, Z. (2021). Computational discovery of energy materials in the era of big
data and machine learning: a critical review. Materials Reports: Energy, 1(3), 100047.

127. Wang, J., Polleux, J., Lim, J., & Dunn, B. (2007). Pseudocapacitive
contributions to electrochemical energy storage in TiO2 (anatase) nanoparticles. The
Journal of Physical Chemistry C, 111(40), 14925-14931.

128. Zheng, J. P., Cygan, P. J., & Jow, T. R. (1995). Hydrous ruthenium oxide as an

electrode material for electrochemical capacitors. Journal of the Electrochemical
Society, 142(8), 2699.

129. Soin, N., Roy, S. S., Mitra, S. K., Thundat, T., & McLaughlin, J. A. (2012).
Nanocrystalline ruthenium oxide dispersed Few Layered Graphene (FLG) nanoflakes

as supercapacitor electrodes. Journal of Materials Chemistry, 22(30), 14944-14950.

130. Lee, H. Y., & Goodenough, J. B. (1999). Supercapacitor behavior with KCl
electrolyte. Journal of Solid State Chemistry, 144(1), 220-223.
131. Devaraj, S., & Munichandraiah, N. (2008). Effect of crystallographic structure

of MnO2 on its electrochemical capacitance properties. The Journal of Physical
Chemistry C, 112(11), 4406-4417.
132. Liu, K. C., & Anderson, M. A. (1996). Porous nickel oxide/nickel films for

electrochemical capacitors. Journal of the Electrochemical Society, 143(1), 124.

133. Lee, H. Y., & Goodenough, J. B. (1999). Ideal supercapacitor behavior of
amorphous V205- nH20 in potassium chloride (KCl) aqueous solution. Journal of
Solid State Chemistry, 148(1), 81-84.

134. Gao, Y., Chen, S., Cao, D., Wang, G., & Yin, J. (2010). Electrochemical
capacitance of Co304 nanowire arrays supported on nickel foam. Journal of Power
Sources, 195(6), 1757-1760.

135. Xia, X. H., Tu, J. P., Wang, X. L., Gu, C. D., & Zhao, X. B. (2011). Mesoporous
Co304 monolayer hollow-sphere array as electrochemical pseudocapacitor
material. Chemical Communications, 47(20), 5786-5788.

136. Wang, S. Y., Ho, K. C., Kuo, S. L., & Wu, N. L. (2005). Investigation on
capacitance mechanisms of Fe304 electrochemical capacitors. Journal of the

Electrochemical Society, 153(1), A75.



137. Liu, X. Y., Zhang, Y. Q., Xia, X. H., Shi, S. J., Lu, Y., Wang, X. L., ... & Tu, J.
P. (2013). Self-assembled porous NiC0204 hetero-structure array for electrochemical

capacitor. Journal of Power Sources, 239, 157-163.
138. Wilde, P. M., Guther, T. J., Oesten, R., & Garche, J. (1999). Strontium ruthenate

perovskite as the active material for supercapacitors. Journal of Electroanalytical
Chemistry, 461(1-2), 154-160.

139. Hwang, D. K., Kim, S., Lee, J. H., Hwang, 1. S., & Kim, I. D. (2011). Phase
evolution of perovskite LaNiO 3 nanofibers for supercapacitor application and p-type
gas sensing properties of LaOCI-NiO composite nanofibers. Journal of Materials
Chemistry, 21(6), 1959-1965.

140. Mefford, J. T., Hardin, W. G., Dai, S., Johnston, K. P., & Stevenson, K. J.
(2014). Anion charge storage through oxygen intercalation in LaMnO3 perovskite
pseudocapacitor electrodes. Nature materials, 13(7), 726-732.

141. Naiknaware, A. G., Chavan, J. U., Kaldate, S. H., & Yadav, A. A. (2019).
Studies on spray deposited Ni doped Mn304 electrodes for supercapacitor

applications. Journal of Alloys and Compounds, 774, 787-794.
142. Singha, S. S., Rudra, S., Mondal, S., Pradhan, M., Nayak, A. K., Satpati, B., ...

& Singha, A. (2020). Mn incorporated MoS2 nanoflowers: A high performance
electrode material for symmetric supercapacitor. Electrochimica Acta, 338, 135815.
143. Chen, J., Zhou, X., Mei, C., Xu, J., Zhou, S., & Wong, C. P. (2016). Pyrite FeS2
nanobelts as high-performance anode material for aqueous

pseudocapacitor. Electrochimica Acta, 222, 172-176.

144. Quan, L., Liu, T., Yi, M., Chen, Q., Cai, D., & Zhan, H. (2018). Construction
of hierarchical nickel cobalt selenide complex hollow spheres for pseudocapacitors
with enhanced performance. Electrochimica Acta, 281, 109-116.

145. Gupta, A., Kushwaha, V., Mondal, R., Singh, A. N., Prakash, R., Mandal, K.
D., & Singh, P. (2022). SrFeO 3— 6: a novel Fe 4+« Fe 2+ redox mediated
pseudocapacitive electrode in aqueous electrolyte. Physical Chemistry Chemical
Physics, 24(18), 11066-11078.

146. N. K. Mishra, A. K. Singh, R. Mondal, P. Singh, NiC204-2H20 Nanoflakes: A
Novel Redox-mediated Intercalative Pseudocapacitive Electrode for Supercapacitor
Applications in Aqueous KOH and Neutral Na>SOs4 electrolytes, ChemestrySelect,
2022 7 (21),€202201134.

147. C. Zhao, Y. Jiang, S. Liang, F. Gao, L. Xie, and L. Chen, Two-dimensional
porous nickel oxalate thin sheets constructed by ultrathin nanosheets as electrode



materials for high-performance aqueous supercapacitors. CrystEngComm, 2020, 22,
2953.
148. N. K.Mishra, R. Mondal and P. Singh, Synthesis, characterizations and

electrochemical performances of anhydrous CoC204 nanorods for pseudocapacitive

energy storage applications, RSC Adv., 2021, 11, 33926-33937.

149. T. Liu, G. Shao, M. Ji, and Z. Ma Composites of olive-like manganese oxalate
on graphene sheets for supercapacitor electrodes Ionics, 2014, 20 145-149.
150. W. Liu, Y. Song, H. Wang, H.-F. Wang and L. F. Yan, 3D macro-micro-

mesoporous FeC204/ graphene hydrogel electrode for high performance 2.5 V aqueous
asymmetric supercapacitors, Chinese J. Chem. Phys, 2018, 31 707-716.

151. N. K. Mishra, R. Mondal, T. Maiyalagan, and P. Singh, Synthesis,
Characterizations, and Electrochemical Performances of Highly Porous, Anhydrous
Co0.5Ni0.5C204 for Pseudocapacitive Energy Storage Applications, ACS Omega 2022,
7,2,1975-1987.

152. R. Mondal, K. G. Nigam, N. K. Mishra, A. Gupta, and P. Singh, Intercalative

pseudocapacitive anhydrous NiC20s quantum dot electrode for the fabrication of
supercapacitor using aqueous KOH and neutral Na;SOs electrolyte, Journal of Energy
Storage, 2023, 60, 106549.

153. Cheng, G., Si, C., Zhang, J., Wang, Y., Yang, W., Dong, C., & Zhang, Z. (2016).
Facile fabrication of cobalt oxalate nanostructures with superior specific capacitance

and super-long cycling stability. Journal of Power Sources, 312, 184-191.



Chapter 2: References

1. Youssef Ben Smida, Riadh Marzouki, Savas Kaya, Sultan Erkan, Mohamed Faouzi Zid
and Ahmed Hichem Hamzaoui, Synthesis Methods in Solid-State Chemistry, 7th, 2020,
10.5772/intechopen.93337

2. Kessler, V. G., Seisenbaeva, G. A., Unell, M. & Hakansson, S. Chemically Triggered
Biodelivery Using Metal-Organic Sol-Gel Synthesis. Angew. Chem. Int. Ed. 47, 8506—8509
(2008)

3. Dumitrescu, P. Samoila, V. Nica, F. Doroftei, A. Iordan, M. Palamaru Study of the
chelating/fuel agents influence on NiFe204 samples with potential catalytic properties Powder
Technol., 2013, 243, 9-17

4. U.P.M.Ashik, Shinji Kudo Jun-ichiroHayash, Synthesis of Inorganic Nanomaterials ,
Advances and Key Technologies Micro and Nano Technologies 2018, 19-57

5. Hans-Christian Rotha, S. P.Schwamingera, Michael Schindlera Friedrich E.Wagnerb
Sonja Berensmeier, Influencing factors in the CO-precipitation process of superparamagnetic
iron oxide nanoparticles: A model-based study, Journal of Magnetism and Magnetic Materials,
2015,377, 81-89

6. Q. Jeffery, "Elements of X-Ray Diffraction (Cullity, BD)," Journal of Chemical Education,
vol. 34, pp. A178, 1957

7. Borie, B. X-Ray Diffraction in Crystals, Imperfect Crystals, and Amorphous Bodies.
Journal of the American Chemical Society. 1965, pp 140—-141.

8. B. D Cullity, Elements of X- Ray Diffraction.

9. Bunaciu, A.A., UdriSTioiu, E.G. and Aboul-Enein, H.Y., 2015. X-ray diffraction:
instrumentation and applications. Critical reviews in analytical chemistry, 45(4), pp.289-299.

10. Rietveld, H. M. (2 June 1969). "A profile refinement method for nuclear and magnetic
structures". Journal of Applied Crystallography. 2 (2): 65-71.

11. Pecharsky, V. K., & Zavalij, P. Y. (2009). Fundamentals of Powder Diffraction and
Structural Characterization of Materials

12. L. Chen, J. Xu, and J. Chen, "Applications of Scanning Electron Microscopy in Earth
Sciences," Science China-Earth Sciences, vol. 58, pp. 1768-1778, 2015.

13. B.J. Inkson, "Scanning Electron Microscopy (SEM) and Transmission Electron

"

Microscopy (TEM) for Materials Characterization," Materials Characterization Using

Nondestructive Evaluation (NDE) Methods, Elsevier, pp. 17-43, 2016.



14. W. Wan, J. Su, X. D. Zou, and T. Willhammar, "Transmission Electron Microscopy as an
Important Tool for Characterization of Zeolite Structures," Inorganic Chemistry Frontiers,
2018, 5, 2836-2855

15. V. E. Cosslett, "Transmission Electron-Microscopy - Physics of Image-Formation and
Microanalysis - Reimer, L," Nature, vol. 309, pp. 186-186, 1984

16. Francis C. Mayville, Rodney J. Wigent & Joseph B. Schwartz, Thermogravimetric
Analysis for the Determination of Water Release Rate from Microcrystalline Cellulose Dry
Powder and Wet Bead Systems, Pharmaceutical Development and Technology, 2006, 11:359—
370

17. J. Griffiths and J. A. De Haseth, Fourier Transform Infrared Spectrometry, John Wiley &
Sons, 2007

18. Suart, B. Infrared spectroscopy: Fundamental and applications. Wiley: Canada, 2004;
15:1-242.

19. F. S. Rojas and C. B. Ojeda, "Recent Development in Derivative Ultraviolet/Visible
Absorption Spectrophotometry: 2004-2008," Analytica Chimica Acta, vol. 635, pp. 22-44,
2009.

20. P. K. Kannan, P. Shankar, C. Blackman, and C. H. Chung, "Recent Advances in 2D
Inorganic Nanomaterials for SERS Sensing," Advanced Materials, vol. 31, pp. 1803432-
183458, 2019

21. A. Balcytis, Y. Nishijima, S. Krishnamoorthy, A. Kuchmizhak, P.R. Stoddart, R.
Petruskevicius, and S. Juodkazis,"From Fundamental toward Applied SERS: Shared Principles
and Divergent Approaches," Advanced Optical Materials, vol. 6, pp.1800292-1800320, 2018.
22. P. Van der Heide, X-ray photoelectron spectroscopy: an introduction to principles and
practices. John Wiley & Sons

23. Sing, K. S. Adsorption methods for the characterization of porous materials. Advances in
Colloid and Interface Science, 1998, 76, 3-11.

24. Donohue, M. D.; Aranovich, G. L., Classification of Gibbs Adsorption Isotherms. Adv.
Colloid Interface Sci. 1998, 76, 137-152.

25. N. Elgrishi, K.J. Rountree, B.D. McCarthy, E.S. Rountree, T.T. Eisenhart, J.L.. Dempsey,
A Practical Beginner’s Guide to Cyclic Voltammetry, J. Chem. Educ. 95 (2018) 197-206.

26. A. Bitar, C. Kaewsaneha, M.M. Eissa, T. Jamshaid, P. Tangboriboonrat, D. Polpanich, A.
Elaissari, Ferrofluids: from preparation to biomedical applications, J. Colloid Sci. Biotechnol.

3(2014) 3-18.



27. Liu, T.-C.; Pell, W. G.; Conway, B. E.; Roberson, S. L. Behavior of Molybdenum Nitrides
as Materials for Electrochemical Capacitors Comparison with Ruthenium Oxide. J.
Electrochem. Soc. 1998, 145, 1882—1888

28. Brezesinski, T.; Wang, J.; Senter, R.; Brezesinski, K.; Dunn, B.; To Ibert, S. H. On the
Correlation between Mechanical Flexibility, Nanoscale Structure, and Charge Storage in
Periodic Mesoporous CeO2 Thin Films. ACS Nano 2010, 4, 967-977.

29. Brezesinski, K.; Wang, J.; Haetge, J.; Reitz, C.; Steinmueller, S. O.; Tolbert, S. H.;
Smarsly, B. M.; Dunn, B.; Brezesinski, T. Pseudocapacitive Contributions to Charge Storage
in Highly Ordered Mesoporous Group v Transition Metal Oxides with Iso-Oriented Layered
Nanocrystalline Domains. J. Am. Chem. Soc. 2010, 132, 6982— 6990.

30. Ardizzone, S.; Fregonara, G.; Trasatti, S. Innerl and —Outerl Active Surface of RuO2
Electrodes. Electrochim. Acta 1990, 35, 263—267

31. Zheng, J. P.; Cygan, P. J.; Jow, T. R. Hydrous Ruthenium Oxide as an Electrode Material
for Electrochemical Capacitors. J. Electrochem. Soc. 1995, 142, 2699-2703

32. Kumar, N., Kumar, A., Huang, G.M., Wu, W.W. and Tseng, T.Y., 2018. Facile synthesis
of mesoporous NiFe204/CNTs nanocomposite cathode material for high performance
asymmetric pseudocapacitors. Applied Surface Science, 433, pp.1100-1112.

33. Xie, Y., Zhang, C., Hu, X., Zhang, C., Kelley, S.P., Atwood, J.L. and Lin, J., 2019.
Machine learning assisted synthesis of metal-organic nanocapsules. Journal of the American
Chemical Society, 142(3), pp.1475-1481.

34, Ward, L., Agrawal, A., Choudhary, A. and Wolverton, C., 2016. A general-purpose
machine learning framework for predicting properties of inorganic materials. npj
Computational Materials, 2(1), pp.1-7.

35. Graser, J.,, Kauwe, S.K. and Sparks, T.D., 2018. Machine learning and energy
minimization approaches for crystal structure predictions: a review and new horizons.
Chemistry of Materials, 30(11), pp.3601-3612.

36. Hautier, G., 2014. Data mining approaches to high-throughput crystal structure and
compound prediction. Prediction and Calculation of Crystal Structures: Methods and
Applications, pp.139-179.

37. Podryabinkin, E.V., Tikhonov, E.V., Shapeev, A.V. and Oganov, A.R., 2019. Accelerating
crystal structure prediction by machine-learning interatomic potentials with active learning.
Physical Review B, 99(6), p.064114.

38. Tawfik, S.A., Isayev, O., Stampfl, C., Shapter, J., Winkler, D.A. and Ford, M.J., 2019.

Efficient prediction of structural and electronic properties of hybrid 2D materials using



complementary DFT and machine learning approaches. Advanced Theory and Simulations,
2(1), p.1800128.

39. Wu, B., Han, S., Shin, K.G. and Lu, W., 2018. Application of artificial neural networks in
design of lithium-ion batteries. Journal of Power Sources, 395, pp.128-136.

40. Sawant, V., Deshmukh, R. and Awati, C., 2023. Machine learning techniques for
prediction of capacitance and remaining useful life of supercapacitors: A comprehensive

review. Journal of Energy Chemistry, 77, pp.438-451.



Chapter 3: References

1. V. Aravindan, J. Gnanaraj, Y. S. Lee and S. Madhavi, Insertion-Type Electrodes for
Nonaqueous Li-lon Capacitors, Chem. Rev. 2014, 114, 11619—11635

2. M. Saraf, R. Rajak, and S. M. Mobin, A fascinating multitasking Cu-MOF/rGO hybrid
for high performance supercapacitors and highly sensitive and selective electrochemical nitrite
sensors J. Mater. Chem. A, 2016, 4, 16432—-16445.

3. N. K. Mishra, A. K. Singh, R. Mondal, P. Singh, NiC204-:2H20 Nanoflakes: A Novel
Redox-mediated Intercalative Pseudocapacitive Electrode for Supercapacitor Applications in
Aqueous KOH and Neutral Na2SOs4 electrolytes, ChemestrySelect, 2022 7 (21), €202201134.
4, C. Zhao, Y. Jiang, S. Liang, F. Gao, L. Xie, and L. Chen, Two-dimensional porous
nickel oxalate thin sheets constructed by ultrathin nanosheets as electrode materials for high-
performance aqueous supercapacitors. CrystEngComm, 2020, 22, 2953.

5. N. K.Mishra, R. Mondal and P. Singh, Synthesis, characterizations and electrochemical
performances of anhydrous CoC204 nanorods for pseudocapacitive energy storage
applications, RSC Adv., 2021, 11, 33926-33937.

6. T. Liu, G. Shao, M. Ji, and Z. Ma Composites of olive-like manganese oxalate on
graphene sheets for supercapacitor electrodes lonics, 2014, 20 145-149.

7. W. Liu, Y. Song, H. Wang, H.-F. Wang and L. F. Yan, 3D macro-micro-mesoporous
FeC204/ graphene hydrogel electrode for high performance 2.5 V aqueous asymmetric
supercapacitors, Chinese J. Chem. Phys, 2018, 31 707-716.

8. L. Wang, R. Zhang, Y. Jiang, H. Tian, Y. Tan, K. Zhu, Z. Yu, and W. Li, Interfacial
synthesis of micro-cuboid Nio.55C00.45C204 solid solution with enhanced electrochemical
performance for hybrid supercapacitors. Nanoscale, 2019, 11, 13894-13902.

9. N. K. Mishra, R. Mondal, T. Maiyalagan, and P. Singh, Synthesis, Characterizations,
and Electrochemical Performances of Highly Porous, Anhydrous Coo.5Nio.sC204 for
Pseudocapacitive Energy Storage Applications, ACS Omega 2022, 7, 2, 1975-1987.

10. R. Mondal, K. G. Nigam, N. K. Mishra, A. Gupta, and P. Singh, Intercalative
pseudocapacitive anhydrous NiC204 quantum dot electrode for the fabrication of
supercapacitor using aqueous KOH and neutral Na2SOu4 electrolyte, Journal of Energy Storage,
2023, 60, 106549.

11. A. Michaelides, S. Skoulika, and A. Aubry, Crystal growth and structure of La2(C204)3
95sH20, Materials Research Bulletin, 1988, 23, 4, 579-585.



12. M. A. Gabal, A. K. Shabaan Elroby, and A. Y. Obaid, Synthesis and characterization
of nano-sized ceria powder via oxalate decomposition route, Powder Technology, 2012, 229,
112-118.

13. C. Tamain, B. Arab-Chapelet, M. Rivenet, X. F. Legoff, G. Loubert, S. Grandjean,
and F. Abraham, Coordination Modes of Americium in the Am2(C204)3(H20)6-4H20 Oxalate:
Synthesis, Crystal Structure, Spectroscopic Characterizations and Comparison in the
M2(C204)3(H20)6'nH20 (M = Ln, An) Series, Inorg. Chem. 2016, 55, 1, 51-61.

14. K. K. Sahu, R. K. Sahoo, L. D. Beshara, and M. Mohapatra, Facile synthesis of nickel
oxalate(@carbon as electrical double layer and its derived nickel oxide as pseudo-type
supercapacitor electrodes, lonics 2021, 27:819-832.

15. H. B. Trinh, J.-C. Lee, S. Kim, and J. Kim, Recovery of Cerium from Spent
Autocatalyst by Sulfatizing—Leaching—Precipitation Process, ACS Sustainable Chem. Eng.
2020, 8, 15630—15639.

16. M. Kettnera, K. Sevéikova, P. Homola, V. Matolin, and V. Nehasil, Influence of the
Ce-F interaction on cerium photoelectron spectra in CeOXFY layers, Chemical Physics
Letters, 2015, 639, 126-130.

17. R. Mondal, N. K. Mishra, T. Maiyalagan, A. Gupta, and P. Singh, La;xKxFeOs-5: An
Anion Intercalative Pseudocapacitive Electrode for Supercapacitor Application, ACS Omega,
2021, 6, 45, 30488-3049.

18. A. Gupta, V. Kushwaha, R. Mondal, A. N. Singh, R. Prakash, K. D. Mandal and P.
Singh, SrFeOs-s: a novel Fe*" «<» Fe?* redox mediated pseudocapacitive electrode in aqueous
electrolyte, Phys. Chem. Chem. Phys., 2022, 24, 11066-11078.

19. V. Augustyn, J. Come, M. A. Lowe, J. W. Kim, P.-L. Taberna, S. H. Tolbert, H. D.
Abrufia, P. Simon, and B. Dunn, High-rate electrochemical energy storage through Li+
intercalation pseudocapacitance. Nat. Mater. 2013, 12, 518— 522.

20. J. S. Ko, C.-H. Lai, J. W. Long, D. R. Rolison, B. Dunn, and J. N. Weker,
Differentiating Double-layer, Psuedocapacitance, and Battery-like Mechanisms by Analyzing
Impedance Measurements in Three Dimensions, ACS Appl. Mater. Interfaces 2020, 12, 12,
14071-14078.



Chapter 4: References

1. Wang, M. Y.; Zhao, X. X.; Guo, J. Z.; Nie, X. J.; Gu, Z. Y.; Yang, X. & Wu, X. L.
Enhanced electrode kinetics and properties via anionic regulation in polyanionic
Naz+xV2(PO4)3-x(P207)x cathode material. Green Energy and Environment, 2022, 7, 4, 763-
771. 32 old

2. N.Priyadharsiniab, R.Kalai Selvan. Nano-sheet-like KNiPO4 as a positive electrode
material for aqueous hybrid supercapacitors, Electrochimica Acta , 2017, 246, 963-970

3. Essehli, R.; El Bali, B.; Benmokhtar, S.; Fuess, H.; Svoboda, I. and Obbade, S.
Synthesis, crystal structure and infrared spectroscopy of a new non-centrosymmetric mixed-
anion phosphate NasMg3(PO4)2(P207). Journal of Alloys and Compounds, 2010, 493, (1-2),
654-660.

4, Kosova, N. V.; Belotserkovsky, V. A. Sodium and mixed sodium/lithium iron ortho-
pyrophosphates: Synthesis, structure and electrochemical properties. Electrochimica Acta,
2018, 278, 182—-195.

5. Xu, L.; Zhang, J.; Ding, J.; Liu, T.; Shi G.; Li, X.; Dang, W.; Cheng Y.; Guo, R. Pore
Structure and Fractal Characteristics of Direcent Shale Lithofacies in the Dalong Formation in
the Western Area of the Lower Yangtze Platform, Minerals, 2020, 10,1, 72.

6. Li, J.-J.; Liu, M.-C.; Kong, L.-B.; Wang, D.; Hu, Y.-M.; Hanband, W.; Kang, L.
Advanced asymmetric supercapacitors based on Ni3(PO4)2@GO and Fe:03@GO electrodes
with high specific capacitance and high energy density, RSC Adv., 2015, 5, 41721.

7. Mishra, N. K.; Singh, A. K.; Mondal, R.; Singh, P.; NiC204-2H20 Nanoflakes: A Novel
Redox-mediated Intercalative Pseudocapacitive Electrode for Supercapacitor Applications in
Aqueous KOH and Neutral Na2SOs4 electrolytes, 2022, 7, 21, €202201134

8. Mondal, R.; Mishra, N. K.; Maiyalagan, T.; Gupta, A.; Singh, P. Lai—xKxFeOs-5: An
Anion Intercalative Pseudocapacitive Electrode for Supercapacitor Application, ACS Omega
2021, 6, 30488—30498.

9. Lang, X.; Mo, H.; Hu, X.; Tian, H. Supercapacitor performance of perovskite
La1—xSrxMnQO3, Dalton Trans. 2017, 46, 13720—13730.

10. Gupta, A.; Kushwaha, V.; Mondal, R.; Singh, A. N.; Prakash, R.; Mandal, K. D. and
Singh, P. SrFeOs-5: a novel Fe*" to Fe?* redox-mediated pseudocapacitive electrode in aqueous

electrolyte, Phys. Chem. Chem. Phys., 2022, 24, 11066.



11. Wang, X.; Sumboja, A.; Lin, M.; Yan J. and Lee, P. S. Enhancing electrochemical
reaction sites in nickel-cobalt layered double hydroxides on zinc tin oxide nanowires: a hybrid
material for an asymmetric supercapacitor device, Nanoscale, 2012, 4, 7266.

12. Kumar R. and Bag, M. Quantifying Capacitive and Diffusion-Controlled Charge
Storage from 3D Bulk to 2D Layered Halide Perovskite-Based Porous Electrodes for Efficient
Supercapacitor Applications, J. Phys. Chem. C ,2021, 125, 16946—16954.

13. Wang, K.; Wang, S.; Liu, J.; Guo, Y.; Mao, F.; Wu, H. and Zhang, Q. Fe-Based
Coordination ~ Polymers as Battery-Type  Electrodes in Semi-Solid-State
Battery—Supercapacitor Hybrid Devices, ACS Appl. Mater. Interfaces, 2021, 13,
15315-15323.

14. Huang, J.; Yuan, K.; Chen, Y. Wide Voltage Aqueous Asymmetric Supercapacitors:
Advances, Strategies, and Challenges, Adv. Funct. Mater. 2022, 32, 2108107.

15. Brousse, T.; B'elanger, D. and Longd, J. W. To Be or Not To Be Pseudocapacitive?
Journal of The Electrochemical Society, 2015, 162 (5) A5185-A5189.

16. Augustyn, V.; Come, J.; Lowe, M. A.; Kim,J. W.; Taberna, P.-L.; Tolbert, S. H.;

Abruiia, H. D.; Simon P. and Dunn B. High-rate electrochemical energy storage through Li+
intercalation pseudocapacitance. Nat. Mater. 2013, 12, 518-522.

17. Wang, J.; Polleux, J.; Lim, J.; Dunn, B. Pseudocapacitive Contributions to
Electrochemical Energy Storage in TiO2 (Anatase) Nanoparticles, J. Phy. Chem. C, 2007, 111,
14925-14931.

18. Mishra, N. K.; Mondal, R.; Maiyalagan, T.; Singh, P. Synthesis, Characterizations, and
Electrochemical Performances of Highly Porous, Anhydrous CoosNiosC204 for
Pseudocapacitive Energy Storage Applications, ACS Omega 2022, 7, 1975—1987.

19. Zhang, G.; Li, Y.; Xiao, X.; Shan, Y.; Bai, Y.; Xue, H. G.; Pang, H.; Tian, Z. and Xu,
Q. In Situ Anchoring Polymetallic Phosphide Nanoparticles within Porous Prussian Blue
Analogue Nanocages for Boosting Oxygen Evolution Catalysis, Nano Lett. 2021, 21,
3016-3025

20. Li, J.-J.; Liu, M.-C.; Kong, L.-B.; Wang, D.; Hu, Y.-M.; Hanb W. and Kangb, L.
Advanced asymmetric supercapacitors based on Ni3(PO4)2@GO and Fe203@GO electrodes
with high specific capacitance and high energy density, RSC Adv., 2015, 5, 41721.

21. Mirghnia, A. A.; Maditoa, M. J.; Oyedotuna, K. O.; Masikhwaa, T. M.; Ndiayea, N.
M.; Rayb S.. J. and Manyala, N. A high energy density asymmetric supercapacitor utilizing a
nickel phosphate/graphene foam composite as the cathode and carbonized iron cations

adsorbed onto polyaniline as the anode, RSC Adv., 2018,8, 11608-11621



22. Shao, H.; Padmanathan, N.; McNulty, D. O'Dwyer, C. and Razeeb, K.M.
Supercapattery Based on Binder-Free Co3(POa4)2-:8H20 Multilayer Nano/Microflakes on
Nickel Foam, ACS Appl. Mater. Interfaces 2016, 8, 28592—28598.

23. Priyadharsini, N.; Surendran, S.; Senthilkumar, B.; Vasylechko, L.; Selvan, R. K.
Synthesis and Electrochemical Performances of y-KCoPOs Nanocrystals as Promising
Electrode for Aqueous Supercapatteries, ehem electro chem, 2019,6, 2, 369-377.

24, Sultana, I.; Rahman, M. M.; Mateti, S.; Sharma, N.; Huang, S.; Chen, Y. Approaching
Reactive KFePO4 Phase for Potassium Storage by Adopting an Advanced Design Strategy,
batteries and supercaps, 2020, 3, 5, 450-455.

25. Shiva, K.; Singh, P.; Zhou, W.; Goodenough, J. B. NaFe:PO4(SO4)2: A potential
cathode for a Na-ion battery, Energy Environ. Sci., 2016,9, 3103-3106.

26. Li, F.-F.; He, Z.-H.; Gao, J.-F.; Kong, L.-B. The investigations of pyrophosphate
CoNiP207 produced by hydrothermal process: a high-performance anode electrode material for
Li-ion hybrid capacitor, lonics 2020, 26:2989-3001.

27. Kawai. K, Zhao.W, Nishimura.S, and Yamada.A, High-Voltage Cr4+/Cr3+ Redox
Couple in Polyanion Compounds, ACS Appl. Energy Mater. 2018, 1, 928—931

28. Zelang Jian, Wenze Han, Xia Lu, Huaixin Yang, Yong-Sheng Hu, Jing Zhou, Zhibin
Zhou, Jiangi Li, Wen Chen, Dongfeng Chen, Liquan Chen, Superior Electrochemical
Performance and Storage Mechanism of Na3V2(POas)s Cathode for Room-Temperature
Sodium-Ion Batteries, Advanced Energy Materials, 2013,3,2,156-160

29. Sundaram. M. M, Mitchell, D. R. G. Dispersion of Ni** ions: Via acetate precursor in
the preparation of NaNiPO4 nanoparticles: Effect of acetate vs. nitrate on the capacitive energy
storage properties. Dalton Transactions. 2017, 46, 40, 13704-13713.

30. Minakshi, M.; Singh, P.; Appadoo, D. and Martin, D. E. Synthesis and characterization
of olivine LiNiPOs for aqueous rechargeable battery, Electrochimica Acta , 2011, 56 ,4356—
4360

31. Lee, K. H.; Lee, Y-W.; Lee, S. W.; Ha, J. S. and Son, J. G. Ice-templated Self-assembly
of VOPO4—Graphene Nanocomposites for Vertically Porous 3D Supercapacitor Electrodes.
Sci Rep, 2015, 5, 13696

32. Yang,J.; Wang, H.; Hu, P.; Q1, J.; Guo, L. and Wang, L. A High-Rate and Ultralong-
Life Sodium-Ion Battery Based on NaTi2(PO4)3 Nanocubes with Synergistic Coating of Carbon
and Rutile TiO, small ,2015, 11, 31, 3744-3749



33, Matheswaran, P.; Karuppiah, P.; Chen, S. M. and Thangavelu, P. A binder-free
Ni2P207/Co2P207 nanograss array as an efficient cathode for supercapacitors, New J. Chem.,
2020,44, 13131-13140

34, Kumar, S; Ranjeeth, R.; Mishra, N. K.; Prakash, R. and Singh, P. NASICON-structured
Na3Fe2PO4(SO4)2 : a potential cathode material for rechargeable sodium-ion batteries. Dalton
Trans., 2022, 51, 5834-5840.

35. Liang, B.; Chen, Y.; He, J.; Chen, C.; Liu, W.; He, Y.; Liu, X.; Zhang, N. and Roy, V.
A. L. Controllable Fabrication and Tuned Electrochemical Performance of Potassium Co—Ni
Phosphate Microplates as Electrodes in Supercapacitor, ACS Appl. Mater. Interfaces 2018, 10,
3506—-3514

36. Liu, J.; Conry, T. C.; Song, X.; Yang, L.; Doeff, M. M. and Richardson, T. J. Spherical
nanoporous LiCoPO4/C composites as high performance cathode materials for rechargeable
lithium-ion batteries, J. Mater. Chem., 2011, 21, 9984-9987

37. Zhu, J. N.; Li, W. C.; Cheng, F.; Lu, A. -H. Synthesis of LiMnPO4/C with superior
performance as Li-ion battery cathodes by a two-stage microwave solvothermal process. J.
Mater. Chem. A , 2015, 3 ,26, 13920—13925

38. Chen, C.; Zhang, N.; Liu, X.; He, Y.; Wan, H.; Liang, B.; Ma, R.; Pan A. and Roy, V.
A. L. Polypyrrole-Modified NH4NiPO4+H20O Nanoplate Arrays on Ni Foam for Efficient
Electrode in Electrochemical Capacitors, ACS Sustainable Chem. Eng. 2016, 4, 10, 5578-5584
39. Song, J.; Xu, M.; Wang, L. and Goodenough, J. B. Exploration of NaVOPOs as a
cathode for a Na-ion battery, Chem. Commun., 2013, 49, 5280

40. Kumar, S.; Singh, M.; Mondal, R.; Singh, M.; Prakash, R. and Singh, P. Mo2P2011: A
Potential Cathode Material for Rechargeable Sodium-Ion Batteries, Energy Fuels ,2023, 37,
1288—1296



Chapter 5: References

1. Zhu, S., Li, J., Ma, L., He, C., Liu, E., He, F., ... & Zhao, N. (2018). Artificial neural
network enabled capacitance prediction for carbon-based supercapacitors. Materials Letters,
233, 294-297.

2. Su, H.,, Lin, S., Deng, S., Lian, C., Shang, Y., & Liu, H. (2019). Predicting the
capacitance of carbon-based electric double layer capacitors by machine learning. Nanoscale
Advances, 1(6), 2162-2166.

3. Ghosh, S., Rao, G. R., & Thomas, T. (2021). Machine learning-based prediction of
supercapacitor performance for a novel electrode material: Cerium oxynitride. Energy Storage
Materials, 40, 426-438.

4, Jha, S., Bandyopadhyay, S., Mehta, S., Yen, M., Chagouri, T., Palmer, E., & Liang, H.
(2021). Data-driven predictive electrochemical behavior of lignin-based supercapacitors via
machine learning. Energy & Fuels, 36(2), 1052-1062.

5. Rahimi, M., Abbaspour-Fard, M. H., & Rohani, A. (2022). Synergetic effect of N/O
functional groups and microstructures of activated carbon on supercapacitor performance by
machine learning. Journal of Power Sources, 521, 230968.

6. Singh, M., Mondal, R., Singh, P., & Sharma, N. (2023). Framework structured
Ce2(C204)3- 10H20 as a pseudocapacitive electrode of a hybrid (asymmetric) supercapacitor
(HSC) for large scale energy storage applications. Physical Chemistry Chemical Physics,
25(16), 11429-11441.

7. Ding, Z., Chen, Z., Ma, T., Lu, C. T., Ma, W., & Shaw, L. (2020). Predicting the
hydrogen release ability of LiBH4-based mixtures by ensemble machine learning. Energy
Storage Materials, 27, 466-477.

8. Parsaei, M. R., Rostami, S. M., & Javidan, R. (2016). A hybrid data mining approach
for intrusion detection on imbalanced NSL-KDD dataset. International Journal of Advanced
Computer Science and Applications, 7(6), 20-25.

9. Wang, Z., Wang, Y., Zeng, R., Srinivasan, R. S., & Ahrentzen, S. (2018). Random
Forest based hourly building energy prediction. Energy and Buildings, 171, 11-25.

10. Niranjan, A., Nutan, D. H., Nitish, A., Shenoy, P. D., & Venugopal, K. R. (2018, April).
ERCR TV: Ensemble of random committee and random tree for efficient anomaly
classification using voting. In 2018 3rd international conference for convergence in technology

(12CT) (pp. 1-5). IEEE.



11. Devi, T. S., & Sundaram, K. M. (2016). A comparative analysis of meta and tree
classification algorithms using WEKA. Int. Res. J. Eng. Technol, 3, 77-83.

12. Kalmegh, S. (2015). Analysis of weka data mining algorithm reptree, simple cart and
randomtree for classification of indian news. International Journal of Innovative Science,
Engineering & Technology, 2(2), 438-446.

13. Nitesh, V. Chawla. "SMOTE: synthetic minority over-sampling technique." J Artif Intell
Res 16.1 (2002): 321



