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e Pulp and Paper Centre (PPC)

e Michael Smith Laboratories
(MSL)

e Centre for Blood Research
(CBR)

e Bioenergy Research and
Demonstration Facility (BRDF)

e Advanced Materials Processing
Laboratory (AMPEL)

e Fraunhofer Society
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Title: Applying a New Approach to Predict the Residence Time Distribution in
Impinging Streams Reactors

Hoda Safaei, Cavus Falamaki, Morteza Sohrabi
Department of Chemical Engineering, Amirkabir University of Technology (Tehran Polytechnic),
Tehran, Iran

Abstract:

Different configurations of impinging streams (IS) reactors are designed and widely applied in
multiphase reactions. The great properties of IS reactors is to enhance the reaction kinetics by
attenuating mass transfer resistances. It is highly important to have information on the residence
time distribution (RTD) of fluid elements inside these devices to determine the kinetic behavior
of the multiphase reactions performed in IS reactors. Herein, the RTD of fluid inside a two
tangentially IS reactor is experimentally measured and theoretically modeled using simple
conventional models like the stirred tank in series model. A new and more realistic model is
presented that predicts the RTD of such IS reactors with larger precision. It consists of an ideal
PFR reactor followed by a recycle reactor consisting of a cascade of tank in series reactor with a
recycle stream.

Keywords:

Residence time distribution, impinging streams reactor, mathematical modeling, laplace
transform, pulse tracer method.

https://doi.org/10.1080/15567036.2019.1679918
(Published by Energy Sources, Part A: Recovery, Utilization, and Environmental Effects 1556-7230
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Title: Evaluation of Metal Type in MIL-100 Structure to Synthesize a Selective
Adsorbent for the Basic N-Compounds Removal from Liquid Fuels

Mohamad Songolzadeh, Mansooreh Soleimani, Maryam Takht Ravanchi

Department of Chemical Engineering, Amirkabir University of Technology (Tehran Polytechnic),
Tehran, Iran

Petrochemical Research and Technology Company, National Petrochemical Company, Tehran, Iran

Abstract:

Negative effects of nitrogen-containing compounds (NCCs) on hydrodesulfurization catalyst
activity and environmental demand are many efforts made to discover new methods for removing
these compounds from fossil fuels. The adsorptive denitrogenation process can be an effective
method if suitable adsorbents are used. In this study, three new metal-organic frameworks
(MOFs), MIL-100 with different metal oxides (Cr 03, Mn,05 and V,05) were synthesized and used
as adsorbent in removing NCCs from a model fuel (iso-octane). Specific surface area (BET), X-ray
powder diffraction patterns (XRD) and Fourier transform infrared spectroscopy (FTIR) were used
to investigate different characteristics of MIL-100 (Cr), MIL-100 (V) and MIL-100 (Mn). The ability
of these adsorbents for NCCs removal from fuels was investigated by measuring the quinoline
(QUI) adsorption capacity. The equilibrium data was defined well with the Langmuir isotherm and
the adsorption kinetic data fitted fine to the first-second-order model. According to the obtained
results, the maximum adsorption capacity of MIL-100 (Cr), MIL-100 (V) and MIL-100 (Mn) were
49.67, 68.90 and 54.05 (mg N/g adsorbent) at 20 °C, respectively. Also, selectivity of the
synthesized MOFs for quinoline and dibenzothiophene (DBT) was studied at different
temperatures and various times. Experimental results indicated that MIL-100 (V) has the highest
quinoline/ dibenzothiophene selectivity of 18 compared to MIL-100 (Mn) and MIL-100 (Cr) with
the QUI/DBT selectivity of 13 and 12.

Keywords:

Nitrogen-containing compounds, Metal-organic frameworks, Adsorption, Denitrogenation,
Selectivity, Isotherms.

https://doi.org/10.1016/j.micromeso.2018.07.032
(Published by Elsevier in Journal of Microporous and Mesoporous Materials 274 (2019) 54—-60
www.elsevier.com/locate/micromeso)

(Received 19 June 2018; Received in revised form 19 July 2018; Accepted 23 July 2018)
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Title: Hydrodynamics and Oxygen Transfer Characterization in a Net Draft Tube
Airlift Reactor with Water-in-Diesel Microemulsion

Azita Dejalouda, Farzaneh Vahabzadeha, Alireza Habibi

Department of Chemical Engineering, Amirkabir University of Technology (Tehran Polytechnic),
Tehran, Iran

Department of Chemical Engineering, Razi University, Kermanshah, Iran

Abstract:

The objective of the present work was to characterize gas holdup (&), volumetric oxygen mass
transfer coefficient (k a), and specific gas-liquid interfacial area (a) in a water-in-diesel
microemulsion (WDME) as a liquid model for aerobic biodesulfurization inside an airlift reactor
with a net draft tube (ALR — NDT) when aerated at different rates ranging from 0.05 to 1 vvm.
For comparison, the hydrodynamics of ALR (with solid draft tube) and bubble column reactor
(‘BCR’, with no use of draft tube) were also studied for water, diesel and WDME systems. In all
reactors, the &; and k;a values for diesel-based liquids were higher compared to the water
system. This indicates the coalescence-inhibiting tendency of petroleum liquids mainly due to the
lower surface tension which resulted to a decrease in bubble size distribution (i.e., 0.29 —1.90 mm
for the WDME versus 0.43 —=14.17 mm for water in the ALR — NDT). Although the k; a values in
ALR — NDT were maintained between those values obtained in ALR and BCR for all fluids;
however, the transition points from homogeneous to heterogeneous regime were shifted to
higher aerations in the ALR — NDT. In this regard, empirical correlations were developed by
considering the physicochemical properties of the liquid phase and superficial gas velocity.

Keywords:

Gas holdup, Aeration rate, Hydrodynamic flow regimes, Mass transfer correlation, Diesel-based
microemulsion

https://doi.org/10.1016/j.fuproc.2017.11.027
(Published by Elsevier in Journal of Fuel Processing Technology 171 (2018) 265-276
www.elsevier.com/locate/fuproc)

(Received 23 July 2017; Received in revised form 24 November 2017; Accepted 27 November 2017)
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