
Accepted Manuscript

Mixed Matrix Membranes comprising of Polysulfone and Microporous BIO-
MOF-1: Preparation and Gas Separation Properties

Sudeeha Ishaq, Rahma Tamime, Muhammad Roil Bilad, Asim Laeeq Khan

PII: S1383-5866(18)31732-5
DOI: https://doi.org/10.1016/j.seppur.2018.08.031
Reference: SEPPUR 14852

To appear in: Separation and Purification Technology

Received Date: 19 May 2018
Revised Date: 16 August 2018
Accepted Date: 16 August 2018

Please cite this article as: S. Ishaq, R. Tamime, M. Roil Bilad, A. Laeeq Khan, Mixed Matrix Membranes comprising
of Polysulfone and Microporous BIO-MOF-1: Preparation and Gas Separation Properties, Separation and
Purification Technology (2018), doi: https://doi.org/10.1016/j.seppur.2018.08.031

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.seppur.2018.08.031
https://doi.org/10.1016/j.seppur.2018.08.031


  

Mixed Matrix Membranes comprising of Polysulfone and Microporous BIO-

MOF-1: Preparation and Gas Separation Properties 
 

Sudeeha Ishaq
1
, Rahma Tamime*

1
, Muhammad Roil Bilad

2
, and Asim Laeeq Khan**

3 

1
Lahore School of Economics, Barki Road, Lahore, Pakistan 

2
Chemical Engineering Department, Universiti Teknologi PETRONAS, Perak, Malaysia 

3
Department of Chemical Engineering, COMSATS University Islamabad, Pakistan 

* r.tamime@lahoreschool.edu.pk(Corresponding author) 

** alaeeqkhan@ciitlahore.edu.pk(Second corresponding author) 

Abstract 

This paper reports the development of high performance mixed matrix membranes (MMMs) 

comprising of bio metal-organic framework (Bio-MOF-1) and polysulfone (PSf) polymer matrix. 

For the very first time, a Bio-MOF was used as filler in MMMs. Bio-MOF-1 crystals showed 

well defined rectangular-like shapes (nano-bars) with lengths of ~0.5-4.0 µm and widths of 

~0.05-0.20 µm and smooth surfaces. SEM images of membranes demonstrate good dispersion 

and interaction of the filler in the polymer matrix, even at high loadings. The gas transport 

properties of MMMs with Bio-MOF-1 loading up to 30 wt% were investigated, and the results 

showed such MMMs had a CO2 permeability of 16.57 Barrer and ideal selectivity of 42.6 and 

45.6 for CO2/CH4 and CO2/N2 respectively. This corresponds to an increase in 168% and 58% 

for CO2 permeability and ideal selectivity respectively in comparison to pristine polymer 

membranes. Analysis of solubility-diffusivity in the MMMs revealed that the presence of 

adeninate amino and pyrimidine Lewis basic sites that decorate the pores and have relatively 

narrow pore dimensions in Bio-MOF-1 can greatly enhance the adsorption of the CO2 molecules. 

All synthesized MMMs were tested at different condition of CO2feedconcentration, various 

operating temperatures and their activation energies were also calculated. Finally, the 

comparison with relevant literature showed that even without any functionalization of Bio-MOF-

1, it showed higher selectivity than amine functionalized MOFs and quite comparable 

permeability. 
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