Volume 14 Issue 2 @ Mar-Apr 2026 IJIRMPS | ISSN: 2349-7300

Blockchain-Based 3D NFT Marketplace for
Charity Donations

Gauri Eknath Ambekar?, Ritu Vishnu Khairnar?,
Pallavi Dnyaneshwar Kunde®

3Head of Department
123pepartment of Computer Engineering,
1235hatabdi Institute of Engineering and Research, Nashik, India.

Abstract:

The conventional charity donation system often faces issues related to transparency, accountability, delayed
fund distribution, and lack of donor trust. During emergencies and crisis situations, these limitations can
significantly affect the timely delivery of aid to beneficiaries. To address these challenges, this paper proposes
a Blockchain-Based 3D NFT Marketplace for Charity Donations that leverages Ethereum blockchain
technology and smart contracts to ensure secure, transparent, and tamper-proof transactions. The system
enables donors to contribute cryptocurrency directly to verified beneficiaries or charitable campaigns while
allowing real-time tracking of fund utilization. By integrating decentralized ledger technology, automated
smart contracts, and a web-based application framework, the platform minimizes intermediaries and reduces
administrative overhead. Additionally, the inclusion of NFT-based digital assets enhances donor engagement
and provides verifiable proof of contribution. The proposed solution aims to establish a trustworthy, efficient,
and transparent ecosystem for managing charitable activities, thereby improving donor confidence and
ensuring effective resource distribution during emergencies and humanitarian efforts.
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INTRODUCTION

In recent years, the charitable sector has faced significant challenges related to transparency, accountability,
and efficient fund management. Traditional donation systems are generally centralized and managed by
intermediary organizations, which often leads to limited visibility of fund utilization. Donors frequently
remain uncertain about how their contributions are distributed, resulting in reduced trust and hesitation in
participating in charitable activities. During emergencies such as pandemics, natural disasters, and
humanitarian crises, these limitations become even more critical, as timely and transparent distribution of
resources is essential.

Blockchain technology has emerged as a transformative solution capable of addressing these issues through
decentralization, immutability, and enhanced security. A blockchain operates as a distributed digital ledger
where transactions are recorded in a transparent and tamper-resistant manner. By leveraging smart contracts,
automated and condition-based fund transfers can be executed without the need for third-party intermediaries.
This significantly reduces administrative delays, minimizes the risk of fraud, and ensures that donations reach
the intended beneficiaries efficiently.

The proposed Blockchain-Based 3D NFT Marketplace for Charity Donations introduces a decentralized
platform built on the Ethereum blockchain. The system enables donors to contribute cryptocurrency securely
while maintaining real-time traceability of transactions. Smart contracts manage donation processing,
verification, and fund distribution, ensuring accountability at every stage. Additionally, the integration of
Non-Fungible Tokens (NFTs) provides donors with verifiable digital assets representing their contributions,
thereby increasing engagement and transparency.
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By combining blockchain technology, decentralized applications, and NFT-based incentives within a web-
based environment, the proposed system aims to establish a secure, transparent, and efficient charity
ecosystem. This approach not only enhances donor confidence but also promotes fair and accountable
distribution of resources during emergencies and humanitarian efforts.

LITERATURE SURVEY

Several research studies have explored the application of blockchain technology in improving transparency,
security, and efficiency across various domains, including finance, supply chain management, Internet of
Things (1oT), and charitable systems. These studies highlight the potential of decentralized architectures in
addressing issues related to trust, fraud prevention, and data integrity.

Nakamoto introduced the concept of Bitcoin as a peer-to-peer electronic cash system, which laid the
foundation for blockchain technology by eliminating the need for centralized financial intermediaries. The
decentralized ledger mechanism ensures secure, transparent, and tamper-resistant transactions, which later
inspired applications beyond cryptocurrency, including smart contract-based systems.

Zheng et al. provided a comprehensive overview of blockchain architecture, consensus mechanisms, and
future research trends. Their work explained how distributed ledger systems maintain data consistency
through cryptographic techniques and consensus protocols. The study emphasized blockchain’s ability to
provide transparency and immutability, which are critical requirements in donation and charity management
systems.

Khan and Salah discussed blockchain-based security solutions in 10T environments. Their research
demonstrated how blockchain can enhance data integrity, prevent unauthorized access, and reduce
vulnerabilities in distributed systems. These security properties are highly relevant in charity platforms where
protection of donor information and financial transactions is essential.

Rejeb et al. explored the integration of blockchain and IoT within supply chain management. The study
highlighted how blockchain enables traceability and accountability across multiple stakeholders. Similar
principles can be applied to charitable fund tracking, ensuring that donations can be monitored from the donor
to the final beneficiary.

Ferrag et al. examined blockchain applications and research challenges within distributed systems, focusing
on scalability, consensus efficiency, and privacy preservation. Their findings underline the importance of
selecting suitable blockchain platforms and designing efficient smart contracts to ensure performance and
sustainability in large-scale applications.

Recent studies on blockchain-based charity platforms have proposed decentralized donation mechanisms that
utilize Ethereum smart contracts to automate fund distribution and improve transparency. These systems aim
to reduce intermediaries, lower administrative costs, and build trust between donors and beneficiaries.
However, many existing solutions primarily focus on transaction transparency and lack interactive
engagement mechanisms for donors.

From the reviewed literature, it is evident that blockchain technology provides a strong foundation for secure
and transparent transaction management. While previous research has addressed decentralized donations and
trust enhancement, there remains a need for an integrated platform that combines transparent fund tracking
with enhanced donor engagement. The proposed Blockchain-Based 3D NFT Marketplace extends existing
work by incorporating smart contract automation along with NFT-based digital assets to improve
accountability, participation, and overall trust within the charity ecosystem.

METHODOLOGY
The proposed system is designed as a decentralized web-based platform that leverages blockchain technology
and smart contracts to manage charitable donations in a transparent and secure manner. The methodology
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follows a structured process that includes platform setup, user interaction, smart contract execution, NFT
generation, and real-time tracking of transactions.

The process begins with user registration and authentication through a secure web interface developed using
Django. Users can register as donors, beneficiaries, or administrators. After successful login, donors can
explore available charity campaigns or verified beneficiaries listed on the platform. Each campaign includes
relevant details such as purpose, required funding amount, and verification status.

Once a donor selects a campaign, the donation transaction is initiated using cryptocurrency (Ethereum). The
transaction is executed through a smart contract deployed on the Ethereum blockchain. The smart contract
automatically verifies the transaction, records it on the distributed ledger, and ensures that the funds are
transferred securely without the involvement of intermediaries. Since blockchain records are immutable, all
donation activities become transparent and tamper-proof.

In addition to fund transfer, the system generates a Non-Fungible Token (NFT) representing proof of
contribution. This NFT serves as a digital certificate of donation and is uniquely associated with the donor’s
wallet address. The NFT mechanism enhances donor engagement by providing verifiable ownership of their
contribution, which can also be viewed within the marketplace interface.

All transaction details, including donor information, campaign details, and blockchain transaction hashes, are
stored and synchronized with the backend database for monitoring and reporting purposes. The system enables
real-time tracking of funds, allowing donors to monitor how their contributions are utilized. Administrators
can verify beneficiaries and oversee campaign authenticity to maintain system integrity.

The overall methodology integrates decentralized ledger technology, smart contract automation, secure
authentication, and NFT-based digital asset generation into a unified platform. By minimizing manual
intervention and eliminating centralized control, the system enhances transparency, accountability, and
efficiency in charitable operations, particularly during emergencies and crisis situations.

OBJECTIVE

1. To design and develop a decentralized charity platform using blockchain technology to ensure
transparency and secure management of donation transactions.

2. To implement smart contracts on the Ethereum blockchain for automating donation processing, fund
verification, and secure transfer of cryptocurrency to beneficiaries.

3. To enable real-time tracking of charitable contributions through an immutable distributed ledger,
allowing donors to monitor fund utilization.

4. To integrate a Non-Fungible Token (NFT) mechanism that provides donors with a unique digital proof
of contribution, enhancing engagement and trust.

5. To reduce dependency on intermediaries and administrative overhead by establishing a transparent,
tamper-resistant, and efficient ecosystem for charity operations during emergencies and humanitarian

crises.
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PROBLEM DEFINATIONS

Traditional charity systems are primarily centralized and often lack transparency, accountability, and efficient
fund tracking. Donors have limited visibility into how their contributions are utilized, which reduces trust and
participation. During emergencies and crisis situations, delays in fund distribution and risks of
mismanagement further impact effective aid delivery. Additionally, the absence of secure and tamper-proof
mechanisms makes it difficult to prevent fraud and ensure proper allocation of resources. Therefore, there is
a need for a decentralized and transparent system that can securely manage donations, enable real-time
tracking, and enhance donor confidence through blockchain-based solutions.

SYSTEM ARCHITECTU

Fig: System Architecture

The system architecture diagram illustrates the complete flow of the donation process from the donor to the
final recipient through a secure transaction mechanism.

The process begins with the Donor/Sponsor, who initiates the system by selecting the option to make a
donation. The donation can be processed through different transaction methods such as online payment
systems, cryptocurrency transfers, or banking channels. Once the donor confirms the payment, the transaction
is recorded within the system.
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All donation activities pass through a central Transaction Layer, which represents the secure processing
environment (in this project, implemented using blockchain and smart contracts). This layer verifies the
transaction, records it securely, and ensures that the transfer is authentic and tamper-proof.

After successful verification, the funds move toward the designated Fund or Charity Account. The system
then manages the transfer process, ensuring that the allocated amount reaches the intended Recipient. The
recipient receives the donation only after proper validation and transfer confirmation.

The architecture ensures:

. Secure handling of transactions

. Transparent tracking of donation flow

. Verification before fund distribution

. Proper transfer from donor to beneficiary
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Overall, the diagram represents a structured and secure workflow that guarantees accountability and
traceability at every stage of the donation process.

IMPLEMENTATION
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CONCLUSION

The proposed Blockchain-Based 3D NFT Marketplace for Charity Donations provides a transparent and
secure platform for managing charitable contributions. By utilizing blockchain technology and smart
contracts, the system ensures tamper-proof transactions, reduces intermediaries, and allows donors to track
their donations in real time. The integration of NFTs as proof of contribution enhances donor engagement and
trust. Overall, the platform improves transparency, accountability, and efficiency in charity operations,
making it a reliable solution for managing donations during emergencies and humanitarian activities.

REFERENCES:

[1] S. Nakamoto, “Bitcoin: A Peer-t0-Peer Electronic Cash System,” 2008. [Online].

[2] Z. Zheng, S. Xie, H. Dai, X. Chen, and H. Wang, “An overview of blockchain technology:
Architecture, consensus, and future trends,” in Proc. IEEE Int. Congr. Big Data, 2017, pp. 557-564.

[3] M. A. Khan and K. Salah, “IoT security: Review, blockchain solutions, and open challenges,” Future
Generation Computer Systems, vol. 82, pp. 395-411, May 2018.

[4] A. Rejeb, J. G. Keogh, and H. Treiblmaier, “Leveraging the Internet of Things and blockchain
technology in supply chain management,” Future Internet, vol. 11, no. 7, p. 161, 2019.

[5] M. A. Ferrag, M. Derdour, M. Mukherjee, A. Derhab, L. Maglaras, and H. Janicke, “Blockchain
technologies for the Internet of Things: Research issues and challenges,” IEEE Internet of Things
Journal, vol. 6, no. 2, pp. 2188-2204, 2019.

[6] W. Chen et al., “Cooperative and distributed computation offloading for blockchain-empowered
industrial Internet of Things,” IEEE Internet of Things Journal, vol. 6, no. 5, pp. 8433-8446, Oct.
2019.

[7] Charities Aid Foundation India, India Giving Report 2020: An Overview of Charitable Giving in
India, 2020. [Online].

[8] Munich RE NatCatSERVICE, “Natural catastrophe database,” 2021. [Online].

[9] World Health Organization, “Global health statistics and reports,” 2021. [Online]

[10] Australian Competition and Consumer Commission, “Fake charities and donation scams,” 2020.
[Online]

IJIRMPS2602233035 Website: www.ijirmps.org Email: editor@ijirmps.org 6



https://www.ijirmps.org/

