#H HISL No 033[40704

|

INTELLECTUAL
PROPERTY INDIA

PATENTS | CESIGIS | TRADE MARKS
GEOGRAPHICAL INDICATIONS

Yde FHUWE, AT @R The Patent Office, Government Of India

Y yuor @ | Patent Certificate
{Eﬁf?.' et &= Mg 74y | (Rule 74 of The Patents Rules)

9¥< H. / Patent No. : 592404
e 4. / Application No. : 202431064254

WIE FA $ ANE / Date of Filing : 26/08/2024

¥¥H / Patentee : JADAVPUR UNIVERSITY

geifere R smar & fF 93 @, 9uh omdew d FuTHwed Speedy Heat-Induced Vacuum Assisted
Process to Synthesize Quantum Dots % STifawh % fo, Yee aiffam, 1970 % Syddl & IR T
arﬂawzom%aﬁﬁﬂa‘ﬁ?%ﬁaaﬂaﬁaﬂﬁ%m%agaﬁMW%

It is hereby certified that a patent has been granted to the patentee for an invention entitled Speedy Heat-
Induced Vacuum Assisted Process to Synthesize Quantum Dots as disclosed in the above mentioned
application for the term of 20 years from the 26" day of August 2024 in accordance with the provisions of the
Patents Act,1970.

F AT 46/06/2026

Date of Grant : Controller of Patents

o O B e e e e o e e e O s PR e | i o e Gk M M A
Note. - The fees for renewal of this patent, if it is to be maintained, will fall / has fallen due on 26" day of August 2026 and on the same

day in every year thereafter.




g

A
OE‘ ” (21) Application No: 202431064254

>
. .§ (24) Date of Patent: 26-08-2024
Ry, o

(19) Intellectual Property Office, India

(10) Publication No: IN592404 B1 *
(45) Date of Grant: 16-06-2026 %

(12) INDIAN GRANTED PATENT

(54) Title: Speedy heat-induced vacuum assisted process to synthesize quantum dots

(51) International Classification: (71) Name of Applicant(s):
CO8L79/02, CO8K3/04, HO1G11/24, HO1G11/30 Jadavpur University,
HRIGILAG, HELGLYAS (72) Name of Inventor(s):

(22) Date of Filing: 26-08-2024 1. Dr. Sourav Sarkar

(43) Publication Date: 18-10-2024 2. Manas Thakur
Journal No: 42/2024 3. Sk. Najes Riaz

(31) Priority Document No: - 4. Tanay Toppo

o 5. Md. Imran Ansari

(32) Priority Date; - 6. Dipayan Roy

(86) International Application No: - 7. Prof. Kalyan Kumar Chattopadhyay
Filing Date: -~ 8. Unmesha Ray

(87) International Publication No: --

(61) Patent of Addition to Application No: --
Filing Date: --

(62) Divisional to Application No: --
Filing Date: --

(57) Abstract:

Speedy Heat-Induced Vacuum Assisted Process to Svnthesize Quantum Dots  The present invention discloses the synthesis
process graphene quantum dots (GQDs) and carbon quantum dots (CQDs) of the same type. The precursor (nicotine/raw tobacco
leave/ Palash Flower ) is burned at 400" C to 500" C with a lab burner using vacuum pump on a cone-shaped sample holder. The
produced vapor from the burn is then treated under DI water, which allows the vapor to release agglomerated polymers and
fluorophores of the unreacted/half-reacted precursor into the DI water. The vapor cools down a bit during this process. The rest
of the vapor is then collected in a reflux system to condense the vapor into aqueous solution, This condensed aqueous solution
contains large amount of CQDs/GQDs which can be diluted using DI water. The required time for completing the whole process
is under 1 minute. The average grain size of the produced CQDs/GQDs is 3.2116 nm and they are crystalline in nature. The

present cheap and easy nature of the synthesis process is suitable for industry-scale production of CQDs/GQDs.




