
Joint Seminar on Microalgae Biotechnology for Fuels, Chemicals and 
Material Synthesis

The Center of Research Excellence in Nanotechnology in collaboration with Department of Chemical 
Engineering organized a joint seminar on "Microalgae biotechnology for fuel, chemicals and material 
synthesis" presented by Dr. Wasif Farooq, an Assistant Professor at the Department of Chemical 
Engineering, King Fahd University of Petroleum & Minerals, on April 17, 2017. The seminar was 
attended by CENT personnel, faculty, students and staff from .  .  {details on page 2}
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This article has been selected as a highlight and depicted on the cover of

the most recent issue of Industrial & Engineering Chemical Research.

The issue can be viewed at:  http://pubs.acs.org/toc/iecred/56/17.
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Joint Seminar on Microalgae Biotechnology for Fuels, Chemicals and Material 
Synthesis

Presented By Dr. Wasif Farooq
Assistant Professor, Department of Chemical Engineering, 

King Fahd University of Petroleum & Minerals

The complete microalgae production chain
including harvesting, catalysis, separation, and
purification was also described and the
potential research avenues in each area were
highlighted. The speaker described how
microalgae can be cultivated in waste water to
reduce the cost of cultivation and identified
harvesting from dilute water cultures and low
light penetration as the main bottlenecks
against commercialization. Finally, the speaker
emphasized on new research trends including
on the potential use of magnetic
nanoparticles to improve oil recovery from
microalgae without harming the algae.
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The Center of Research Excellence in
Nanotechnology in collaboration with
Department of Chemical Engineering
organized a joint seminar on microalgae
biotechnology for the synthesis of fuels,
chemicals and material presented by Dr.
Wasif Farooq, an Assistant Professor in the
Department of Chemical Engineering, King
Fahd University of Petroleum & Minerals, on
April 17, 2017.

The event was attended by CENT personnel
and faculty, students and staff of the
Department of Chemical engineering. The
speaker gave an introduction to the topic and
emphasized the potential of microalgae, a
biological cell factory to produce oil that can
be utilized for transportation, and produce
chemical for cosmetics, food, and medicine
for humans and animals. He highlighted the
advantages of the microalgae biorefinery
concept over other techniques which include
the ability to capture CO2 from the
atmosphere and fight global warming. He
further explained the absorption and uptake
of CO2 by microalgae and how the technique
can be integrated with other CO2 capture and
sequestration techniques.
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Abstract

Fabrication of cost-effective catalysts is one of the key strategies to monetize natural gas 

derivatives such as dimethyl ether to olefins. In this study, the particle size of natural mordenite 

(MOR) was reduced into micro- and nanosize by high-energy ball milling with variation in 

milling time. The selected milled MOR was recrystallized using a silicate solution that favored 

the growth of the mordenite phase to recover the demolished mordenite structure. The 

mesopore volume and external surface area were increased significantly after milling and 

remained large even after recrystallization. A high conversion of dimethyl ether was obtained 

over the recrystallized MOR (99.7%) and milled natural MOR (54.1%) as compared to the 

parent (1.2%). Moreover, the milling-only and the milling–recrystallization processes improved 

the selectivity toward olefins and prolonged the catalyst lifetime. The reduced particle size 

combined with the hierarchical porous structure and acidity effectively enhanced the activity 

and selectivity of the catalysts to olefins.
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In his study, a series of pyrazole-based GGTIs, structural analogues

of GGTI-DU40, 2-16 have been synthesized and biologically

evaluated for their GGTas-1 and farnesyltransferase (FTase)

inhibition. The screening results revealed that 2 (IC50= 2.4 µM)

and 5 (IC50 = 3.1 µM) are potent inhibitors of GGTase-I, possessing

higher inhibitory activity compared to the control

compound 1 (GGTI-DU40, IC50 = 3.3 µM). The anti-proliferative

efficacies against MDA-MB-231 cells line of target compounds

demonstrated a significantly higher activity of 2 (IC50 = 7.6 µM)

compared to 1 (IC50 = 23.0 µM). The efficiency of the target compounds was further validated by

western blot analysis in MDA-MB-231 cell line, which revealed very high inhibitory cellular

activity of 2 and 5, demonstrating their capacity to inhibit prenylation of endogenous proteins.

Molecular docking studies of 2 with the crystal structure of GGTase-I complexed with a

geranylgeranyl pyrophosphate (GGPP) Analog and a CaaX (C = cysteine, aa = aliphatic amino

acids, and X = any amino acid) portion of the KKKSKTKCVIL peptide substrate revealed several

H-bonding interactions and π-π contacts between 2 and the binding pocket of GGTase-I. Therefore,

highly potent in vitro activity of 2 merits its extensive in vivo investigation.
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Dissertation title: Design, Synthesis and Evaluation of 1,3 diaryl pyrazoles as 

inhibitors of GGTase-1, a target for anti-cancer drugs

Mesoporous materials have received much attention due to high

surface areas, large pore volumes and are of great interest for

adsorption, sensing, and catalysis. The present work focuses on novel

hydrothermal development, synthesis and characterization of

heteroatoms modified SBA-15 NiMo hydrodesulfurization (HDS)

catalysts. Structural and textural properties are characterized by

extensive characterization techniques such as Raman, X-ray

diffraction (XRD), X-ray photoelectron spectroscopy (XPS),

temperature programmed techniques (TPR and TPD), Fourier

transformation infrared (FTIR), X-ray fluorescence (XRF), and N2-physiosorption. The

morphology and catalysts compositions are availed by field emission scanning electron microscope

(FESEM), high resolution transmission electron microscope (HRTEM) and inductively coupled

plasma-optically emission spectroscopy (ICP-OES) to examine and determine the morphology,

active phase distribution, metal charge and composition. The as-developed catalysts are tested and

evaluated on a simulated fuel containing different organosulfur compounds (dibenzothiophene,

methyldibenzothiophene, dimethyldibenzothiophene) in a batch reactor.

Dissertation Abstract

Dissertation Title: Single-Pot Synthesis of Modified SBA-15 NiMo Based 

Catalysts for Fuel Hydrodesulfurizationtion

Congratulations to the following CENT affiliated students on the successful presentation of their 

PhD Dissertations

Dissertation Abstract
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Thesis Title: Developing Ceria-Based 

Nanocomposites for Hydrocarbon Cracking 

Thesis Title: Development of SSZ-54 

Catalyst for the Catalytic Cracking of 

Alkanes for the Production of Light Olefins

Thesis Title: Development of Ceramic 

Nanocomposite Membrane for Water 

Filtration Application

Thesis Title: Development of Hybrid Nanocomposite 

Polymer Coatings for Tribological Applications 

under Dry and Water Lubrication Conditions

Thesis Title: Synthesis and Modification of Tin Oxide 

Based Thin Films for Hydrogen Gas Sensing

Congratulations to the following CENT affiliated students on the successful 

presentation of their MS theses

Mr. Ridwan Yusuf

Mechanical Engineering

Thesis Title: Development of Transparent 

Superhydrophobic and Self cleaning Surfaces

Mr. Oluwole O. Ajumobi

Chemical Engineering

Mr. Saheed Lateef

Chemical Engineering

Mr. Hafiz Khuram

Mechanical Engineering

Mr. Umar Azam

Mechanical Engineering

Mr. Amar Kamal

Physcics Department
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SELECTED RECENT CENT AFFILIATED PUBLICATIONS

➢ "Hydrogen gas sensing performance of low partial oxygen-mediated nanostructured zinc 

oxide thin film," Drmosh, Q. A., Z. H. Yamani and M. K. Hossain, Sensors and Actuators 

B: Chemical.

➢ "Fluorescent probe for sequential recognition of Ga3+ and pyrophosphate anions," Lim, C., 

M. An, H. Seo, J. H. Huh, A. Pandith, A. Helal and H.-S. Kim, Sensors and Actuators B: 

Chemical, Vol.  241, 2017, pp 789-799.

➢ "MgTi2O5 thin films from single molecular precursor for photoelectrochemical water 

splitting," Ehsan, M. A., R. Naeem, V. McKee, A. S. Hakeem and M. Mazhar, Solar 

Energy Materials and Solar Cells, Vol.  161, 2017, pp 328-337.

➢ "High efficiency graphene/Cu2O electrode for the electrochemical reduction of carbon 

dioxide to ethanol," Geioushy, R. A., M. M. Khaled, A. S. Hakeem, K. Alhooshani and C. 

Basheer, Journal of Electroanalytical Chemistry, Vol.  785, 2017, pp 138-143.

➢ "Sonochemical assisted hydrothermal synthesis of pseudo-flower shaped Bismuth vanadate 

(BiVO4) and their solar-driven water splitting application," Khan, I., S. Ali, M. Mansha

and A. Qurashi, Ultrasonics Sonochemistry, Vol.  36, 2017, pp 386-392.

➢ "Modulation of the band gap of tungsten oxide thin films through mixing with cadmium 

telluride towards photovoltaic applications," Hendi, A. H. Y., M. F. Al-Kuhaili, S. M. A. 

Durrani, M. M. Faiz, A. Ul-Hamid, A. Qurashi and I. Khan, Materials Research 

Bulletin, Vol.  87, 2017, pp 148-154.

➢ "A facile one-step strategy for in-situ fabrication of WO3-BiVO4 nanoarrays for solar-driven 

photoelectrochemical water splitting applications," N. Iqbal, I. Khan, Z. H. A. Yamani and 

A. Qurashi, Solar Energy, Vol. 144, issue, 2017, pp 604-611.

➢ "Transparent Conductive Oxide Films for High-Performance Dye-Sensitized Solar Cells," 

U. Mehmood, M. Afzaal, A. Al-Ahmed, H. M. Yates, A. S. Hakeem, H. Ali and F. A. Al-

Sulaiman, IEEE Journal of Photovoltaics, Vol. 7, issue 2, 2017, pp 518-524.

➢ "Self-assembled Co3O4 nanoplatelets into micro-spheres via a simple solvothermal route: 

Structural and electrochemical properties," M. A. Dar, S. H. Nam, H. S. Abdo, A. A. 

Almajid, D. W. Kim, A. Qurashi and W. B. Kim, Journal of Alloys and Compounds, Vol. 

695, issue, 2017, pp 329-336.

➢ "Sonochemical assisted synthesis of RGO/ZnO nanowire arrays for photoelectrochemical

water splitting," I. Khan, A. A. M. Ibrahim, M. Sohail and A. Qurashi, Ultrasonics

Sonochemistry, Vol. 37, issue, 2017, pp 669-675.

➢ "Deep eutectic solvents for green and efficient iron-mediated ligand-free atom transfer 

radical polymerization," J. Wang, J. Han, M. Y. Khan, D. He, H. Peng, D. Chen, X. Xie

and Z. Xue, Polymer Chemistry, 2017.

➢ "Synthesis, characterization, and properties of new 3‐hexyl‐2, 5‐diphenylthiophene: 

Phenylene vinylenes copolymers as colorimetric sensor for iodide anion," M. Mansha, M. 

Sohail and N. Ullah, Journal of Applied Polymer Science, 2017.

➢ "Synthesis, characterization and in vitro cytotoxicity of platinum(II) complexes of selenones

[Pt(selenone)2Cl2]," A. O. S. Altoum, A. Alhoshani, K. Alhosaini, M. Altaf, S. Ahmad, S. 

A. Popoola, A. A. Al-Saadi, A. A. Sulaiman and A. A. Isab, Journal of Coordination 

Chemistry, Vol. 70, issue 6, 2017, pp 1020-1031
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