
Author’s Accepted Manuscript

Preparation, Characterizations and Performance
Evaluations of Alumina Hollow Fiber Membrane
incorporated with UiO-66 particles for Humic Acid
Removal

Norfazliana Abdullah, Mukhlis A. Rahman, Mohd
Hafiz Dzarfan Othman, Juhana Jaafar, Azian Abd
Aziz

PII: S0376-7388(17)31499-0
DOI: https://doi.org/10.1016/j.memsci.2018.05.059
Reference: MEMSCI16199

To appear in: Journal of Membrane Science

Received date: 25 May 2017
Revised date: 28 February 2018
Accepted date: 27 May 2018

Cite this article as: Norfazliana Abdullah, Mukhlis A. Rahman, Mohd Hafiz
Dzarfan Othman, Juhana Jaafar and Azian Abd Aziz, Preparation,
Characterizations and Performance Evaluations of Alumina Hollow Fiber
Membrane incorporated with UiO-66 particles for Humic Acid Removal, Journal
of Membrane Science, https://doi.org/10.1016/j.memsci.2018.05.059

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.05.059
https://doi.org/10.1016/j.memsci.2018.05.059


Preparation, Characterizations and Performance Evaluations of Alumina Hollow Fiber 

Membrane incorporated with UiO-66 particles for Humic Acid Removal 

Norfazliana Abdullah
1
, Mukhlis A. Rahman

1
*, Mohd Hafiz Dzarfan Othman

1
, Juhana 

Jaafar
1
, Azian Abd Aziz

2
 

1
Advanced Membrane Technology Research Centre (AMTEC), Universiti Teknologi 

Malaysia, 81310 Skudai, Johor, Malaysia. 

2
Language Academy, Universiti Teknologi Malaysia, 81310 Skudai, Johor, Malaysia. 

*Corresponding author: r-mukhlis@utm.my 

Tel: +6075536373, Fax: +6075535925 

 

Abstract 

Humic acid removal requires ceramic membranes incorporated with metal organic framework 

(MOF) to display remarkable stability over water. Recent work has shown UiO-66, a Zr-

based MOF, as an emerging material with the potential to fulfill this requirement. This work 

investigated the preparation, characterization and performance of UiO-66 particles deposited 

on alumina hollow fiber membranes. Concentrations of Zr precursors and synthesis period 

were varied in the preparation of UiO-66 using solvothermal syntesis. The presence of UiO-

66 particles was characterized using the field emission scanning electron microscopy 

(FESEM), energy dispersive X-ray spectroscopy (EDX) mapping, x-ray diffraction (XRD) 

and Brunauer–Emmett–Teller (BET) analysis.  Pure water flux and humic acid rejection tests 

were carried out on both pristine alumina hollow fiber membranes and alumina hollow fiber 

membranes deposited with UiO-66 particles. In the former, a high pure water flux value of 

231.24 L m
-2 

h
-1

 was recorded, while in the latter the recorded value dropped to 9.36 L m
-2 

h
-1

. 

Pristine ceramic hollow fiber membranes used to separate humic acid (1 g L
-1

) from an 

aqueous solution showed a rejection rate of 98 %. When UiO-66 particles were deposited on 
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