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This is to Inform vou that following the examination of above mentioned patent application under section 12 and 13 of The Patents Act,
1970 and Rules made thereunder [and heanng held on | a patent 1s hereby granted and recorded in the Eegister of Patents on the
25/01/2023. The Patent Certificate 1s enclosed herewith.
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The grant of above menfioned patent will be published in the Official Joumnal of the patent Office under section 43 of the Act.
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The payment of renewal fee is required to be made at this office within three{3) months from the aforesaid date of recording according to the
provizo in sub-section(4) of Section 142 of The Patents Act, 1970, as amended by The Patents {Amendment) Act, 20053 / The Patents Eules, 2003

as amended by The Patents (Amendment) Bules, 2016.
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For revised renewal fees kandly refer to the First Schedule (fees) of The Patents (Amendment) Rules 2016 available on the official website of
Controller General of Patents, Desizns and Trade Marks www ipindia gov.in
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It is hereby certified that a patent has been granted to the patentee for an invention
entitled A PROCESS FOR THE REMOVAL OF PHENOL USING GREEN EMULSION
LIQUID MEMBRANE as disclosed in the above mentioned application for the term of

20 years from the 19" day of January 2021 in accordance with the provisions of the
Patents Act,1970.
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Invention Title A PROCESS FOR THE REMOVAL OF PHENOL USING GREEN EMULSION LIQUID MEMBRANE
Publication Number 09/2021

Publication Date 26/02/2021

Publication Type INA

Application Number 202111002380

Application Filing Date 19/01/2021

Priority Number
Priority Country

Priority Date

Field Of Invention CHEMICAL
Classification (IPC) C09K 5/08
Inventor
Name Address Country Nationality
Anil Kumar Department of Chemical Engineering, Sant Longowal Institute of Engineering and Technology, Longowal, 148106, Sangrur, Punjab, India India
India
Avinash Thakur Department of Chemical Engineering, Sant Longowal Institute of Engineering and Technology, Longowal, 148106, Sangrur, Punjab,  India India
India
Parmijit Singh Department of Food Engineering and Technology, Sant Longowal Institute of Engineering and Technology, Longowal, 148106, India India
Panesar Sangrur, Punjab, India
Applicant
Name Address Country Nationality
Sant Longowal Institute of Engineering and Technology Longowal, 148106, Sangrur, Punjab India India India
Abstract:

The present invention discloses a process for the removal of phenol using green emulsion liquid membrane having a green solvent. The process includes mixing of rice bran oil,
hexane, and span 80 to obtain the organic phase of the GELM, introducing an aqueous phase reagent to the prepared organic phase for emulsification, adding the prepared
emulsified solution to a reagent grade phenol aqueous solution in a vessel, continuous stirring of the solution using an overhead stirrer and putting the solution into a beaker for
the exact phase separation into an emulsion phase and an aqueous phase of the solution.

Complete Specification

The present invention relates to a process for the removal of phenol using Green Emulsion Liquid Membrane (GELM), and more particular to the process with the GELM
formulation having a green solvent i.e. rice bran oil.

BACKGROUND OF THE INVENTION

Currently, the field of liquid membrane technology has shown a rapid expansion in research as well as in its utility as an industrial separation process. It can be operated
selectively to separate a particular solute molecule from an aqueous solution and even to extract a solute against its concentration gradient. Liquid membrane is divided
into three main categories like bulk liquid membrane (BLM), supported liquid membrane (SLM), and emulsion liquid membranes (ELM).

Out of these, ELM technique has been considered as one of the most promising techniques as it offers various merits such as economical (40% less costly than solvent
extraction), more interfacial area for mass transfer, clean technique, energy-saving, possibility of selective separations and high fluxes, low energy and chemicals
consumption, low maintenance costs, and large-scale piloting availability.
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With these above merits, the ELM technique has become an attractive alternative technology for its application in various research and industrial sectors.
Several research papers have been published which are based on the ELM 5 technique. One such research paper is on "Modification of membrane formulation for

stabilization of emulsion liquid membrane for extraction of phenol from aqueous solutions" by Khalil Abbassiana and AH Kargari. In this paper, the emulsion formulation v
was madified hv the addition af a rithherv nalvmer (Sturene Ritadiene Rithher SRR) and then the resiiltant emiilsinn was disnersed
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