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JointSeminar OrdSaudi Aramco Enhancddon-Metallic Sensing
(SENSE) " presented By Dr. EniBmvero

The Centerof Researctexcellencen NanotechnologyfCENT)n collaborationwith the Centerof
ResearclExcellencén Corrosion(CORE)organizeda Jointseminaron “SaudiAramcoEnhanced
Non Metallic Sensind SENSE)SresentedBYy Dr. EnricoBoveroof the Researctand Development

Centerof SaudiAramcoon the 15t of November2017. . . (detailson page2).
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The carbondioxide challengeis one of the most pressingproblemsfacingour planet Eachstagein
the carboncycle capture, regeneration,and conversionpresentsits own materialsrequirements
Recentwork on metatorganicframeworks(MOFs)demonstratedtheir potential and effectivenessn
progressingowards addressinghis challenge In this Review,we correlate specificMOF structural

andchemicalpropertiesthat haveled. . . (detailson page3). .

For comments, contact MiMohammedSanhoob+966 13 8607265sanhoob@kfupm.edu.sa



CENT

AR Newsletter, Muharram — Safar 1439

2
Joint Seminar OiSaudi Aramco Enhanced Non Metallic Sensing (SENSE) "

presented By Dr. EnricBovero
Research and Development Center, SAUDI ARAMCO

The Center of Research Excellence in

NanotechnologyfCENTn collaborationwith

the Center of Research Excellence in

Corrosion(CORE)organizeda joint seminar
on “Saudi Aramco EnhancedNon Metallic
Sensing (SENSE)presented By Dr. Enrico
Bovero of the Researchand Development
Center of Saudi Aramco on the 1t of

November2017.

The event was gracedby CENTand COREC
personnel, faculties, students and staffs of

the University The speaker started his
presentation with a general introduction
about the researchand developmentcenter
of Saudi Aramco and then highlighted
corrosionas a major problem in the oil and
gasindustry and gavesomeinformation into

the costof corrosionin the industryand how
the cost considerationhad motivated several
researchesin the possibility of replacing
metallic parts with non-metallic materialsin

the industry.

He highlightedone of the drawbacksof using
non-metallic materialsin the industry, which
is the lack of adequateinspectiontechnology
for these materials The lack of adequate
inspectiontechnologyfor compositematerial
in the oil and gas industry motivated the
Material PerformanceEnhancementeam in
the oil and gasnetwork integrity unit of Saudi
Aramcoto developa new technologycapable
of detecting deformation in non-metallic
materialswith high accuracyandreliability, by
analyzing optical response from the non-
metallic material to detect defects and
preventfailure.

He later discussedother areasin which this

new technologycanbe applied,suchasin the

aerospaceandwind energyindustries
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The Chemistry of MetaDrganic Frameworks for Carbon Dioxide 3
Capture, Regeneration, and Conversion
Christopher ATrickett AasifHelal BassenA. AtMaythalony Zain H. Yamani, Kyle E. Cordova and
Omar M.Yaghi
Nature Rev. Mater2017, 2, 17045

» TSA regeneration (several examples)® The carbon dioxide

* Photocatalytic CO, reduction (UiO-67-Re(CO),Cl)*** .

* PSA regeneration (several examples)®’ challengeis one of the
Mixed-matrix MOF membrane most pressing prOblemS
(Cu BPDC-TED/PAET)®* VSA regeneration (HKUST-1)7272 .

facing our planet Each
2009 2011 2012 2013 stagein the carboncycle
capture regeneration,
* Pure MOF membrane (MOF-5)% Electrocatalytic CO, reduction d .
* CO, conversion to fine chemicals (CR-MOF)*# and conversion presents
(MOF-5)3

its own materials

] Hydrogenation of CO, to methanol (Cuc UiO-66)'* ‘

requirements Recent
Nature Reviews | Materials  work on metalorganic
frameworks (MOFs) demonstrated their potential and effectivenessin progressing towards
addressingthis challenge In this Review, we correlate specific MOF structural and chemical
propertiesthat haveled to the highestcapturecapacitymost efficient separationsand regeneration
processesandthe mostcatalyticallyactiveconversions
ThisReviewdiscusseghe postcombustionCQ capture by MOFand the precisionwith which the
interior of MOFsis designed Theflexibility with which one cantailor a given MOFallows for the
optimization and enhancementof CQ capture properties The majority of researchon developing
MOFsfor CQ capturehasfocusedon reversibleadsorption- a processthat significantlylowersthe
need for energy input during regenerationand overcomesa key challengeof using traditional
sorbentslike monoethanolaminesolutions As a result, the structures of MOFshave since been
systematicallydeveloped,fine-tuned and studied in detail to have (i) coordinativelyunsaturated
metal sites, (ii) incorporationof specificheteroatomswithin the backboneor aspart of a covalently
bound functionality, (iii) covalent functionalizationby incorporation or grafting of dialkylamines
within a MOF, (iv) building unit interactions such as SBUbased interactions, (v) hydrophobic
frameworksare an alternative for the capture of CQ by simpleexclusionof water from the pores,
and (vi) hybrid functionalitiesthat havethe goalto maximizethe densityof strongbindingsitesthat

promote stronginteractionswith CQ to increasethe CQ uptake . . . (continuedon nextpage)
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The Chemistry of MetaDrganic Frameworks for Carbon Dioxide
Capture, Regeneration, an@onversioncontd)

Furthermore,we also elaborate on the application of MOFsin the atmosphericcarbon capture
from air, and alsocarboncapturefor natural gasupgrading Theseparationof CQ from methaneis

animportant procesdor naturalgassweeteningasthe CQ in the presenceof moistureis corrosive
andlowersenergyefficiency

Additionally,we coverthe areaof: (a) MOFsfor short-term storageandtransportof carbondioxide,
and (b) practical considerationin carbon dioxide regenerationinvolving technologiessuch as (i)

pressure swing adsorption (PSA) (i) vacuum swing adsorption (VSA) (iii) temperature swing
adsorption(TSA)and (iv) carbondioxideseparationoy MOFmembranes

Finally,we reviewthe utilization of CQ by MOFs Thissectionis dividedinto two main categories
(i) reduction and hydrogenationof carbondioxidein MOFs,and (ii) carbondioxide conversionby
MOFsfor fine chemicals Thefirst part is subdividedinto three parts. (a) photocatalyticreduction of

carbondioxide (b) electrocatalyticreductiory and (c) hydrogenationof CQ usingMOFnanoparticle
composites The secondpart consistsof three categories (a) defectdriven catalysis (b) linker
promoted catalysis and (c) inorganic secondarybuilding unit-driven catalysis The potential of

MOFsfor satisfyingthe demandsin every aspectof the carbon dioxide cycle has captured the

imaginationof scientistswith exponentialprogressbeingmadein the field. With the earlyphaseof

discoveryand proof-of-conceptfor CQ-related applicationsnow well established this progressis

shiftingfrom fundamentalaspects
to practicalconsiderations Thefield is now movingtoward

nature
REVIEWS
testing materialsunder conditionsapplicableto commercial ===

and realworld use, including separation from multiple
component mixtures at low concentration and in the
presence of water, and developing means to recover ¢
CQ andrecyclethe MOFsfor long-term use

The SaudiAramcosupportto KFUPMhrough the Strategic
ResearchPartnershiphasenabledKFUPMo establishworld \
classresearchprogramson campus,and develop state of
the art technologiedn fields pertainingto the core business

areasof the world leadingoil company
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CENT- Student Mentorship Program 2017 o
Weekly Schedule (171)
Week No. Morning Session Afternoon Session
1 Introduction to Nanotechnology CENT & SMP
Instructor: Dr. Zain Hassan Yamani Instructor: Mr. M. Hassan & Dr. Zain Yamani
2 Introduction to Lab safety and ethics
Instructor: Mr. Mahmoud Abd-Rabb-Al-Nabi
Lab Tour Centrifugation and Separation
Instructor: Dr. Naseeruzzaman Instructor: Mr. Mohamed Hassan
Synthesis of Nanoparticles (TiO,)
Instructor: Mr. Muhammed Ibrar
3 Ball-milling Spark Plasma Sintering (SPS) and
Instructor: Mr. Idris Bakare application
Instructor: Mr. Idris Bakare
4 Scanning Electron Microscope (SEM) X-Ray Diffractometer (XRD)
Instructor: Dr. Abbas Hakeem
S Photocatalysis Application Photocatalysis Application
Instructor: Dr. Mohammad Qamar Instructor: Dr. Mohammad Qamar
6 Diffusion Analysis (BET) Micro-CT
Instructor: Mr. Muhammed Qamaruddin Instructor: Dr. Abbas Hakeem
7 FT-IR UV-Vis
Instructor: Mr. Ibrahim Khan Instructor: Mr. Muhammed Mansha
8 Reactor and Catalytic Test Gas Chromatography (GC)
Instructor: Mr. Anas Karrar Instructor: Mr. Anas Karrar
9 Thermal Gravimetric Analysis (TGA) DLS
Instructor: Dr. Abbas Hakeem Instructor: Mr. Muhammed Qamaruddin
10 Thin Film Sputtering Gas Sensing
Instructor: Dr. Qasem Drmosh Instructor: Dr. Qasem Drmosh
11 Presentations
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UPCOMING EVENTS S
SEMINAR
Speaker: Dr. SrikantGopal
Lead Scientist, SABIC Technology Center, Riyadh, KSA

Topic: Selective Oxidation Of Lower Alkanes
Date: Wednesday, December 6™, 2017
Time: 1:30 PM
Venue: Building 15, 4™ Floor Auditorium

Date:Decemberll, 2017

PhD Dissertation Defensef Mr Mr. TeguhKurniawan
Chemical Engineering Department
Thesis Title:

COSEFFECTIVE CATALYST DERIVED FROM NATURAL ZEOLITE THROUGH BALL MILI

AND RECRYSTALLIZATION METHOD FOR HYDROCARBON CONVERSIPN

Time:1.00PM Venue:Building4, Room125

Date:Decemberl8, 2017

MS Thesis Defense ®&r. Hassan Ahmadalih
Chemical Engineering Department
Thesis Title:
METHANOL TO OLEFINS USING MODIFIEEB8ZEOLITE

Time:1.00PM Venue:Building4, Room125

NEW APPOINTMENT
Dr. Abuzar Khan

CONGRATULATIONS

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

Dr. Abuzar Khan has

been appointed as
Research  Scientist
Il at CENT. Prior to
this, he was working
& post-doc at CENT.

Mr. Abdul-Rashid Bawah

Chemical Engineering

His current research focuses on the
synthesis and modification of zeolites
and their application in the
petrochemical industry. You may
extend your congratulatory messages
to Dr. Abuzar Khan by sending him a
message to his email address
abuzar@kfupm.edu.sa

'y Mr. Galal Atef Nasser

{ \ o 5 g
J\//\ Chemical Engineering
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RECENT CENT AFFILIATED PUBLICATIONS

U "Crystalgrowth study of K-F nanozeoliteand its catalytic behaviorin Aldol condensationof
benzaldehydeand heptanalenhancedby microwaveheating," S-F Wong, K. Deekomwong J
Wittayakun, T. C Ling,O. Muraza F Adamand E-P. Ng, Materials Chemistryand PhysicsVol.
196, issueSupplementC,2017, pp 295301

U "Selectiveisomerizationof n-butane over mordenite nanoparticlesfabricatedby sequentialball
milling-recrystallizatiordealuminationroute,” T. Kurniawan O. Muraza A. S Hakeem,I. A.
Bakare T. Nishitoba T. Yokoi,Z H. Yamaniand A. M. Al-Amer_Energy& Fuels2017.

U Facile synthesisof CuFe2 O 4 —Fe 2 O 3 composite for high-performance supercapacitor
electrodeapplications,"K. Rashid,H. Muhammad, A. G. Mohammed, K Adnan,R ZiaUr, M.
Zahir, A. H. Yasir W. ChangdaW. ChuanQiangand S Li, Materials ResearclExpressVol. 4,
issuel0, 2017, pp 105501

U "Microwave assistedsynthesisof MTT-TONintergrowth crystalsfor the catalytic conversionof
naphthato olefins," S A. Lateef, |. A. Bakareand O. Muraza Microporousand Mesoporous
Materials2017.

U "ShapeControlled Synthesisof CopperVanadatePlatelet Nanostructures,Their Optical Band
Edgesand SolarDrivenWater Splitting Properties,"l. Khanand A. Qurashj ScientificReports
Vol. 7, issuel, 2017, pp 1437Q

U "Surfacerelated properties of perovskite CHBNH3PbB thin films by aerosotassistedchemical
vapourdeposition,"M. Afzaal B. Salhj A. AlF-Ahmed,H. M. Yatesand A. S Hakeem Journalof
MaterialsChemistryC Vol. 5, issue33, 2017, pp 83668370

U "Stability assessmenbf regeneratedhierarchicalZSM48 zeolite designedby post synthesis
treatment for catalyticcrackingof light naphtha,”M. H. M. Ahmed, O. Muraza S Nakaokag A.
K. Jamil,A. Mayoral, V. SebastianZ H. Yamaniand T. Masudg Energy& Fuels2017.

U "Laserinduced selective photo-catalytic reduction of CQ into methanol using In203-WC3
nano-composite,” M. A. Gondal M. A. Dastageer L E Oloore and U. Baig Journal of
Photochemistryand PhotobiologyA: ChemistryVol. 343, issueSupplementC,2017, pp 40-50.

U "Fabricationof Water Jet Resistantand ThermallyStable SuperhydrophobicSurfacesby Spray
Coating of Candle Soot Dispersion,"T. E Qahtan M. A. Gondal I. O. Alade and M. A.
Dastageey ScientificReports Vol. 7, issuel, 2017, pp 7531

U "Lanthanum, cerium, and boron incorporated ZSM12 zeolites for catalytic cracking of n-
hexane,"M. A. Sanhool O. Muraza M. Yoshioka,M. Qamaruddinand T. Yokoi Journalof
Analyticaland AppliedPyrolysis

U “ Effectsof OxidizingMediaon the CompositionMorphologyand OpticalPropertiesof Colloidal
ZirconiumOxideNanoparticlesSynthesizedia PulsedLaserAblationin Liquid Techniqué€, M. A.
Gondal , T A. Fasasi Umair Baig and A. Mekki, Jurnal of Nanoscience and
Nanotechnology/ol. 17, 1-10, 2017

U "Effect of precursor size on the structure and mechanical properties of calciumstabilized
sialon/cubicboron nitride nanocomposites,'B. A. Ahmed, A. S Hakeem, T. Laoui R M. A.
Khan, M. M. Al Malki, A. Ul-Hamid, E A. Khalid and N. Bakhsh Journal of Alloys and
CompoundsVol. 728, issueSupplementC,2017, pp 836-843.

U "Synthesis,crystal structure and anticancer activity of tetrakisN-isopropylimidazolidine-
selenone)platinum(lighloride,"S Ahmad,A. O. S Altoum, J + | YV, & ¥ njA | [ Z22NAt By N
Z 5 @2 nM. Altaf, M. Sohailand A. A. Isal, Journalof Molecular Structurg Vol. 1152, issue,
2018 pp 232-236.
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