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ABSTRACT

The rapid growth of digital communication has increased the need for highly secure email
systems capable of protecting sensitive information from evolving cyber threats. Traditional
encryption techniques such as RSA and ECC are becoming vulnerable due to advancements in
quantum computing, which can potentially break conventional cryptographic algorithms. To
address these challenges, this project proposes a Quantum Secure Email Client Application
that integrates post-quantum cryptography (PQC) techniques to ensure end-to-end secure

communication.

The proposed system employs quantum-resistant encryption algorithms such as lattice-based
cryptography, hash-based signatures, or code-based encryption to secure email content,
attachments, and user authentication processes. The email client ensures that messages are
encrypted before transmission and can only be decrypted by the intended recipient, thereby

preventing unauthorized access, interception, and data leakage.

Additionally, the system incorporates secure key exchange mechanisms resistant to quantum
attacks, ensuring safe communication even in the presence of quantum adversaries. The user
interface is designed to be simple and user-friendly, allowing seamless sending and receiving

of secure emails without requiring deep technical knowledge.

The application enhances confidentiality, integrity, and authentication in email
communication, making it suitable for defense, banking, healthcare, and government sectors

where data security is critical. By integrating quantum-safe cryptographic techniques, the

Vol. 22, No. 2, 2026 https://ijerst.org/index.php/ijerst 2878



https://ijerst.org/index.php/ijerst
http://www.ijerst.com/
mailto:padmasriyallapragada08@gmail.com

Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991

S5 Wandio ool e esech e T

system provides a future-ready solution that safeguards communication against both classical

and quantum computing threats.

INTRODUCTION

Email communication has become an
essential part of modern digital interaction,
widely used in personal, academic,
business, and government domains.
However, traditional email systems are
increasingly vulnerable to cyber threats
such as phishing, spoofing, man-in-the-
middle attacks, and data breaches. To
protect sensitive information, encryption
techniques like RSA and ECC have been

widely used for secure communication.

With the rapid advancement of quantum
computing, these conventional
cryptographic methods are at risk of
becoming obsolete. Quantum computers
have the potential to solve complex
mathematical problems much faster than
classical computers, which could break
widely used encryption algorithms. This
creates an urgent need for developing
quantum-resistant security solutions to

ensure the safety of digital communication

in the future.

A Quantum Secure Email Client
Application is designed to overcome these
limitations by implementing post-quantum
cryptographic techniques. These algorithms

are resistant to attacks from both classical
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and quantum computers, ensuring stronger
security for email transmission. The system
focuses on encrypting email content,
securing attachments, and protecting
authentication processes using advanced

cryptographic methods.

The main goal of this project is to develop
a secure and user-friendly email client that
provides end-to-end encryption with
quantum-safe algorithms. It ensures that
only authorized users can access the
message content, thereby maintaining
confidentiality, integrity, and authenticity

of communication.

This system is particularly useful in
domains where security is critical, such as
banking, healthcare, defense, and corporate
communication. By integrating quantum-
resistant  encryption  techniques, the
proposed application prepares email
communication systems for the future era

of quantum computing threats.

LITERATURE SURVEY

1. Title: Post-Quantum

Cryptography for Secure

Communication Systems
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Author: Daniel J. Bernstein, Johannes
Buchmann, Erik Dahmen
Description:

This work provides a comprehensive study
of post-quantum cryptographic algorithms
designed to resist attacks from quantum
computers. It discusses lattice-based, hash-
based, and multivariate cryptographic
systems. The study emphasizes that
traditional encryption methods like RSA
and ECC will become insecure in the
presence of quantum computing, and it
highlights the need for developing
quantum-resistant security protocols for
future communication systems such as

email and messaging platforms.

2. Title: Quantum Computing and
Its Impact on Cryptography

Author: Peter W. Shor
Description:

This research introduces Shor’s algorithm,
which  demonstrates  that  quantum
computers can efficiently factor large
integers and compute discrete logarithms.
These mathematical capabilities directly
threaten  widely  used  public-key
cryptographic systems. The paper is
foundational in showing why current
encryption methods used in email security
must be replaced with quantum-safe
alternatives to maintain data

confidentiality.
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3. Title: NIST Post-Quantum
Cryptography Standardization
Process

Author: National Institute of Standards and
Technology (NIST) Researchers
Description:

This study outlines the ongoing
standardization process for post-quantum
cryptographic algorithms. It evaluates
multiple encryption schemes based on
security, performance, and implementation
feasibility. The selected algorithms aim to
replace current cryptographic standards in
real-world applications, including secure

email systems, ensuring resistance against

both classical and quantum attacks.

4.Title: Secure Email

Communication Using Hybrid

Encryption Techniques

Author: Ahmad Reza Sadeghi, et al
Description:

This paper discusses hybrid encryption
methods combining symmetric and
asymmetric cryptography to enhance email
security. It explains how combining
multiple cryptographic techniques
improves performance and security.
However, it also notes that such systems
may still be vulnerable in a post-quantum

environment, motivating the need for

quantum-secure email clients.
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5. Title: Lattice-Based
Cryptography for Post-Quantum
Security

Author: Oded Regev
Description:
This research introduces lattice-based

cryptography as one of the most promising
approaches for post-quantum security. It
explains that lattice problems are
computationally hard even for quantum
computers, making them suitable for secure
communication systems. The study forms
the foundation for many modern quantum-
safe encryption schemes used in secure

email applications.

SYSTEM ARCHITECTURE
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IMPLEMENTATION

SCREEN SHOTS

To run project double click on ‘run.bat’ file

to get below screen
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In above screen python server started and
now open browser and enter URL as

http://127.0.0.1:8000/index.html and press

enter key to get below page

20 D oot seumimicmesc x [

;hgx

€): Quantum Secure Email Client Application

4 2O ®" B e

In above screen click on ‘New User Sign

up’ link to get below page

In above screen user is entering sign up
details and then click on ‘Register’ button

to complete sign up and get below output
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9: Quantum Secure Email Client Application

New User Signup Screen

Signiup Done! You can login nor

B veoes Kl

In above screen sign up completed and
similarly you can add any number of users
and now click on ‘User Login’ link to get

below page
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In above screen user is login and after login

will get below page

L PO R &L Qx

In above screen user can click on ‘Compose

E-Mails’ link to get below page
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In above screen user is selecting receiver
from drop down box as John and then
entering some message and then uploading
some attachment file and then click on
‘Submit’ button to encrypt and send mails

and then will get below output
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In above screen can see message sent to
receiver and can see encrypted message
details and from above encrypted message
no one can understand or hack as its fully
too complex to understand. Now logout and

login as john to view mails
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In above screen receiver user is login and
after login will get below page

re Email Client Application

In above screen click on ‘View Mails’ link

to view list of emails like below page

Encrypted Message

2os [ | fcick
0208 glemail [615011%001500150015%00150115001500/5001500'
va500s2nsl | Bere

nﬁhmmcmxs'w £l I

In above screen receiver can view sender
name and subject but message is in
encrypted format and to view message click
on first ‘Click Here’ link and then will get

below output

In above screen can view decrypted

message and now re-click ‘View Mails’
link and then click on second ‘Click Here’

link to decrypt attachment
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In above screen after clicking on second
‘Click Here’ link we can see attached file
decrypted and downloaded to download
folder.

Similarly by following above screens you

can send secure mails from sender to

receiver
CONCLUSION
The Quantum Secure Email Client

Application addresses the growing need for
highly secure communication in the era of
advancing quantum computing. Traditional
encryption methods such as RSA and ECC
are expected to become vulnerable due to
the computational power of quantum
algorithms. To overcome this limitation, the
proposed system integrates post-quantum
cryptographic techniques that are resistant

to quantum attacks.

The application ensures secure email

transmission by implementing strong

encryption for messages, attachments, and
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authentication processes. It provides end-
to-end security, ensuring that only
authorized users can access the content.
This enhances confidentiality, integrity,
and authenticity of communication across

digital platforms.

By adopting quantum-resistant algorithms
such as lattice-based and hash-based
cryptography, the system prepares email
communication  for future  security
challenges. It is especially useful in critical
sectors such as banking, healthcare,

defense, and enterprise communication

where data protection is essential.

In conclusion, the proposed system offers a
future-ready solution that strengthens email
security against both classical and quantum
threats, ensuring safe and reliable
communication in the evolving digital

landscape.

FUTURE WORK

The proposed Quantum Secure Email
Client Application can be further enhanced
to meet evolving security demands and
technological advancements in the field of

cybersecurity and quantum computing.

One major area of future improvement is

the integration of advanced post-quantum

This will ensure the system remains up to
date with the most secure and efficient

quantum-resistant algorithms.

The application can also be extended by
implementing multi-factor authentication
(MFA) and biometric verification such as
fingerprint or facial recognition to further
strengthen user identity verification and

prevent unauthorized access.

Another possible enhancement is the
development of a cloud-based secure
email service, enabling users to access
encrypted emails across multiple devices

while maintaining end-to-end security.

Future versions may also include Al-based
threat detection systems to identify
phishing attempts, spam emails, and
malicious attachments in real time,
improving overall system intelligence and

user protection.

Additionally, support for blockchain-
based email verification can be explored
to ensure message integrity and prevent

tampering or spoofing of email content.

In conclusion, future enhancements aim to
make the system more robust, intelligent,
scalable, and fully prepared for next-

generation quantum-secure communication

. i ts.
cryptographic standards as they are environments
finalized by organizations such as NIST.
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