Nanomaterials for Applications in
Energy and Biology 2018

Topical Conference at the 2018 AIChE Annual Meeting

Pittsburgh, Pennsylvania, USA
28 October - 2 November 2018

ISBN: 978-1-5108-7638-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2018) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2019)

For permission requests, please contact AIChE
at the address below.

AIChE
120 Wall Street, FL 23
New York, NY 10005-4020

Phone: (800) 242-4363
Fax:  (203) 775-5177

www.aiche.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

(29a) Selectivity of Photocatalytic Conversion of Carbon Dioxide Modulated By Surface Ligands on

(O11 P @ O T =1 £ Tod L= OO OO P TSROSO 1
Doh C. Lee

(29b) Oxygen-Deficient Monoclinic Tungsten Oxide Nanowires for Spectrally Selective

Electrochromic SMANT WINOGOWS .........coeiriiiiareieitiesee ettt r et r et nn et 2

Shengliang Zhang, Sheng Cao, Tianran Zhang, Qiaofeng Yao, Adrian C. Fisher, Jim Yang Lee

(29c) Solar-Driven Photocatalytic Reforming of Glycerol for Hydrogen Production over Ternary

Cu/THS/Graphene Photocatalyst: Effects of Reaction CONAIitioNs............cccvviiiiiiniiiiiicicese e 3
Tumelo W. P. Seadira, Thabang Ntho, Cornelius Mduduzi Masuku, Michael S. Scurrell

(29d) Structural Effect Study in an Assembled Nano-Heterojunction Towards Designing a Visible

Light Photocatalyst fOr Hy GENEFATION ..........cuiiiiiiitiieee ettt bbbttt b b e e ene et 4
Md Moniruddin, Branden Meusling, Abubacarr Kaira, Abel Abraham, Nurxat Nuraje

(29e) Cooperative Effect of Co and Zr Co-Doping on the Photoelectrochemical Water Splitting

PerfOrmMaNnCE OF HEMALITE ..ottt st e b et et s e et e be s be st e e en b e s e e st e beebeabesbesbeneensenennens 5
Qiuyang Huang, Yongdan Li

(29g) Photo-Catalytic Degradation of Pharmaceuticals in Water Matrix Under Simulated Solar Light

USING BIOCH/BION ...ttt ettt et e b bbb e e st et e a4 e ek e et e b e s e s s e R e eh e e be et e s b et enb e b e se e s e eteabesbe st e ssensenaanean 6
Ukoha Emekwo, A. G. Agwu Nnanna, John D. Vargo, Nicholas Baumhover

(96a) Invited Talk: Nanotherapeutics for Neuroprotection in the Developing Brain ..., 7
Elizabeth Nance, Andrea Joseph, Rick Liao, Kylie Corry, Tommy Wood, Sandra Juul, Jessica Snyder, Pratik
Parikh

(96b) In Vivo Imaging of Larval Zebrafish Neurochemistry with Near-Infrared Dopamine

NBINOSENSOTS. ...ttt bbb bbb bbb bbb bR bbb b e bbb bbb bbb s 8
Jackson Travis Del Bonis-O'Donnell, Shih-Wei Chou, Irene Grossrubatscher, Ehud Isacoff, Markita Landry

(96¢) Functional Mesoporous Silica for Immunoengineering and IMmmunotherapy ..........ccocoeveieieiniennese e 9
Jaeyun Kim

(96f) Green Synthesis of Fluorescent Nanomaterials for Optical Bioimaging and Beyond.............ccccooviiieneininiennne 10

Dan Wang, Yuan Pu, Jie-Xin Wang, Jian-Feng Chen
(96g) Biological Self-Assembly and Recognition Used to Synthesize and Guide Next Generation of

HYDBEIA BiO-NANO-IMALETTAIS ......c.eiiiitiiieite ettt st e et e e b et e sbe st et e s e s e bt e besbeebente b e e eneeneee 11
Xiao Hu, Paolo Fagone, Chenbo Dong, Rigu Su, Quan Xu, Cerasela Zoica Dinu
(96h) A Model-based Analysis of the Tissue-Targeting Efficacy of Ligand-Directed Nanoparticles.............ccccccveevnine 12

Mohammad Aminul Islam, Dipak Barua
(96i) Pendant HDAC Inhibitor SAHA Derivatized Polymer As a Novel Prodrug Micellar Carrier for

F AN g (oF: T [o1=] gl I 0 To OSSOSO 13
Jieni Xu

(96j) Iron Sulfide Supraparticles As Artificial Viruses for Gene and Gene Editing Therapies .........cc.ccocvvcvveriiiniennne 14
Emine S. Turali-Emre, Ahmet Emre, Nicholas Kotov

(120b) 2018 Outlook for Energy: A VIeW 10 2040 .........couiiiiiieiiriiieiei e sie ettt este e st sa e sbesbesbesae s esaesessessesaens 15
Theodore J. Wojnar Jr.

(120c) Energy DecarDOniSAtION SCENANIOS .........oiiiiuiieieiieie ettt sttt b bbbt b bt bt bbbt eseebeebenbenre 16
Kamel Ben Naceur

(120a) Fundamental Research Needs to Advance Energy TeChNoIOGIes..........cocoieiiiiiiiiiiciee e 17
Bruce Garrett

(168a) Enzyme-Based Antimicrobial NanOCONJUGALES...........ccoii ittt see e 18
Xia Wu, Seok-Joon Kwon, Domyoung Kim, Jungbae Kim, Jonathan S. Dordick

(168b) Nanobiocatalytic Antifouling in Wastewater Treatment Via Quorum QUENCNING .........ccccoovevrieiiieneriniieennns 19
Jungbae Kim, Kyung-Min Yeon, Inseon Lee

(168c) Nano-Bio-Catalysts for Enzymatic BIiofUEl CelIS .........cccciiiiiiiiiieiii it 20

Su Ha, Tsai Garcia-Perez, Jungbae Kim
(168e) Surface Active Biological Agents for Fabrication of Functional Materials for Biomedical

F AN o] o] L To3=1 AT o S JO OSSOSO 21
Ping Wang

(168f) Engineering Nanoscale Protein Scaffolds with Modular Functionalities............ccccooioiiiieininiiie e 22
Wilfred Chen

(168g) Characterizing Micellar Assembly of Oligonucleotides with Polyelectrolytes ...........ccocoevveiveiviceiiiineiiieeins 23

Alexander E. Marras, Matthew V. Tirrell



(168h) The Binary Effect on Drug-Resistant Bacteria of Polymeric Vesicles Appended By Proline-

Rich Amino Acid Sequences and INorganic NanOPArtICIES ...........coieiiiiiiie e 24
Nicole Bassous, Thomas J. Webster

(168i) Generation of Plasmonic Nanoparticles in an Amino Acid Incorporated Hydrogel for Detection

Of LOW D0seS OF 10NIZING RAUIATION.......c.viiiiiiiieii ettt b et a st e reebesbesbe st et et esaeseans 25
Karthik Pushpavanam, Subhadeep Dutta, Tomasz Bista, Eric Boshoven, Stephen Sapareto, Kaushal Rege

(233a) Unusual Electronic Properties of Template-Directed n-Conjugated Porphyrin and

PhOSPNOIENE NANOTUDES ...ttt bbbt bbbt bt bt sb e bt et e bt bt ekt e b e ebenb e eene et e 26
Bryan M. Wong, Sarah I. Allec, Niranjan V. llawe
(233b) Modeling the Aggregation Behavior of Cyanine Dyes for Efficient Energy Transport ...........ccccococevveiiiniennne 27

William P. Bricker, James L. Banal, Matthew B. Stone, Wei Jia Chen, Gabriela S. Schlau-Cohen, Mark Bathe

(233c) Spatial Tailoring of Dopant Position in Solids for Enhanced Visible Light Photocatalytic

PEITOIIMANCE ...ttt bbbt b e b s Eeh b b £ bRt eh s e b e bt b ekt Rkt b s ke h e bkt ekt b e e 28
Pragathi Darapaneni, Natalia Da Silva Moura, James A. Dorman

(233d) Enhancement of Photocatalytic Reduction Reaction on TiO, Under Solar Light Using

Alternative Plasmonic Titanium Nitride NanOPArtiCIES .........coiiiiiiiiii s 29
Alyssa Beierle, Hanging Pan, Michael D. Heagy, Sanchari Chowdhury

(233e) ZnO Nano Forest As Electrode Material for DSSC: Where Is the Bottleneck?............coccooeiiiiiiiineiceee 30
Jayanta Chakraborty, Surajit Ghosh

(233f) Ultrathin Plasmonic Coatings for Selective Radiative Transmission in Silica Aerogels........c.ccccceevvceveriiiainnnnne 31
Zachary Berquist, Ashley R Bielinski, Hannah Kim, Neil P Dasgupta, Andrej Lenert

(294a) Computational Electrochemistry of DNA: Effect of LithiUm.........c.ccoooiiiiiiiiiii e 32
Seung Soon Jang

(294b) Facile and Scalable Fabrication of Sulfur Cathodes Via Air-Controlled Electrospray ..........ccccoovveneiiinienncne 33
Jin Hong Lee, Mounica Jyothi Divvela, Yong Lak Joo

(294c) Direct Conversion of CO, to Carbon Materials for Energy Conversion and Storage..........ccocceoerereneieeicnennens 34

Yeeun Kim, Won Yeong Choi, Jae W. Lee
(294d) Mn3O,4 Nanoarray and Solid Electrolyte Interface Encapsulated Nanoarray Electrodes for

High Performance Lithium SUIUE BAtIEry ..........ccooiiiiiiiiici ettt sttt te b b nae e 35
Junling Guo, Xiaolong Zhang, Xinyu Du, Fengxiang Zhang
(294e) Gyroidal 3-D Electrochemical Energy Storage NanoarchiteCtUre ...........cccooeiiiiiiiniicc e 36

J. G. Werner, Gabriel Rodriguez-Calero, H. D. Abruna, Ulrich Wiesner

(294f) Modeling Mechanisms of Nickel Oxide Lithiation Using First Principles Calculations and

ClasSICal NUCIEALION TNEOKY ...ttt sttt ettt b e bt s b e b e se et e s e e heebesbeebeeeemeeseeneabeebesbeseenbeeeneeseaneas 37
Robert Warburton, Handan Yildirim, Guennadi Evmenenko, Michael Bedzyk, Maria K. Y. Chan, Paul Fenter, Tim
Fister, Jeffrey Greeley

(296a) Development of a New Generation of Stable, Tunable, and Catalytically Active Nanoparticles

Produced By the in-Situ and EX-Situ Synthesis Methods............ccoiiiiiiiiiiee e 38
Jingguang G. Chen, Alexander Orlov, Qiyuan Wu, Jiajie Cen, Claron Ridge, Michael Lindsay, Eric A. Stach,
Anatoly I. Frenkel

(296b) Switchable Surfactants for the Preparation of Monodisperse, Supported Nanoparticles and the

Effects of Calcination on Nanoparticle CharaCteriStiCS.........cciuiiiiieiiicieii et 39
Kristin Bryant, Steven R. Saunders

(296¢c) A Commercially-Viable One-Step Synthesis Method to Prepare MWW Zeolite Nanosheets.............ccccceeeeee 40
Yunwen Zhou, Ming-Feng Hsieh, Jeffrey D. Rimer

(296d) Photocatalytic Inorganic Core Hedgehog PartiCles............ccoiioiiiiiiiie et 41

Douglas G. Montjoy, Joong Hwan Bahng, Aydin Eskafi, Harrison Hou, Ruiyu Jiang, Nicholas A. Kotov

(296e) Slowing the Kinetics of Alumina Sol-Gel Chemistry for Controlled Catalyst Overcoating and

Improved Catalyst Stability aNd SEIECTIVITY ........coooiiiiiiieic ettt sbe st b 42
Yuan-Peng Du, Florent Heroguel, Jeremy S. Luterbacher

(296h) One Step, Steady State Catalytic Conversion of Methane to Methanol Using Copper Zeolites:

KiINEtics and Site REGUITEMENTS. .......iiiiitiiiieiei ettt te s be s b et e b e b e st e teebeebesae b e e esseteabeebestesbeseensesaanears 43
Mark Sullivan, Kimberly Dinh, Randall Meyer, Pedro Serna, Yuriy Roman-Leshkov

(352a) Dry Reforming of Methane over Ceg;Tig30,., Supported Nickel Catalyst............ccooiiiiiiiiniiniiciecceee 44
Sachin Nandanwar, Yunkai Zou, Linze Du, Joseph H. Holles, Jing Zhou

(352b) Controlled Metal@Metal Oxide Core-Shell Structures for Selective Heterogeneous Catalysis............cccccoe.e. 45

Bingwen Wang, Jing Zhang, J. Will Medlin, Eranda Nikolla
(352c) Protecting the Fe Active Phase from Oxidation Under Hydrodeoxygenation Conditions:

Evaluating the Influence of Promoters and External EIeCtric Fields ..........ccccooiiiiiiiiiiiiiiiese e 46
Jacob Bray, Alyssa Hensley, Greg Collinge, Jean-Sabin McEwen



(352d) Synthesis and Catalytic Testing of Lewis Acidic Nano-MFI Zeolites for Epoxide Ring Opening

=T Tod AT ATV o AN o] Vo USSR 47
Aamena Parulkar, Rutuja Joshi, Nitish Deshpande, Alexander Spanos, Nicholas Brunelli
(352e) Understanding Intramolecular Cooperativity in Acid-Base Silica-Supported Organocatalysts ...........c.cccco..... 48

Jingwei Xie, Nathan Ellebracht, Christopher W. Jones

(352f) Study of Ethanol Decomposition Mechanism over Combustion Synthesized Bimetallic Cu-Co

NBNOPAITICIES ...ttt b bbb h bt bt b b e b e e e s b e b e e bt bt eb e e bt e e bt e bt eb e e bt b e e et ebeeb e et e 49
Anand Kumar, Anchu Ashok, Faris Tarlochan

(3529) Synergetic Effect of Ultrafine Nico Bimetallic Alloy Nanoparticles Derived from Bimetal-

OFGANIC FFAMEBWOTKS. ...ttt sttt ettt ettt ettt e b e e e ae e e e e bt eE e e b e b e seem e eh 2 e Rt eEeeE e beeeemseseemeabeebeabeabebeseeneareaneas 58
Huanjun Wang, Xiaodan Li Il, Xiaocheng Lan 111, Tiefeng Wang
(415b) Synthesis of Carbon Quantum Dots from Ohio-Derived COal...........ccooeiiriiniiiniiie s 59

Mohammadreza Rostami, John Staser
(415c) Template-Free Self-Assembly of 3D Graphene/Noble Metal Nanotube Composite

Electrocatalysts for Oxygen Reduction Reaction in FUEl CellS..........cooiiiiiiiiiiee e 60
Enoch Nagelli, Gabrielle Milanesa, F. John Burpo, Kamil Woronowicz, Alexander Mitropoulos

(415d) Hydrogen Storage in Small PtPd Alloy Nanoparticles: A DFT StUAY .......ccoooiiiiiiiiiieeieeee e 61
Benjamin Wei Jie Chen, Tibor Szilvasi, Manos Mavrikakis

(415e) Salt-Ceramic Composite Electrolytes for Lithium Metal Batteries.........c.ccooeiiiiiiieiiiiieieee e 62

Wonho Lee, Clive Randall, Enrique D. Gomez

(415f) Atomic Layer Deposition of Nanoscale Solid State Electrolyte for the Next-Generation Energy

(0] = o T PSSP PTTRPPURPPPRPION 63
Chuan-Fu Lin, Gary W. Rubloff

(471a) Molecular Engineering of Hydroxide lon Conducting Aromatic Polymers and Their

Applications in Alkaline Membrane FUEL CellS...........oo et see s 64
Chulsung Bae, Junyoung Han, Jong Yeob Jeon, Sangtaik Noh, Chang Y. Ryu
(471b) Computational Design of Electrochemical CO, Reduction Catalysts...........ccoveriiiiieiinciinseseceesesenenes 65

Hyungjun Kim
(471c) Ni-Fe Alloy Nanowire Arrays As Outstanding Bifunctional Electrocatalysts for Overall Water

IS o] L] o OSSPSR 66
Cheng-Ting Hsieh, Xui-Fang Chuah, Hao-Wei Lin, Shih-Yuan Lu

(471d) Rational Design of Single-Atom Electrocatalysts for Hydrogen Evolution Reaction............c.ccocoeniiciiinienne 67
Ara Cho, Suman Kalyan Sahoo, Jeong Woo Han

(471e) Nano-Structure Analysis of Catalyst Layer in Polymer Electrolyte Fuel Cell ... 68
Shinichi Takahashi, Tomrau Ogawa, Hisashi Kashima, Norio Saito, Atsushi Ohma

(471f) Heterostructured Nanocatalysts for Electrochemical Energy Conversion Reactions..........c.ccccoveeneinieninnene, 69

Bing Joe Hwang
(471g) Metal Nanoparticle Surface Wetting and the Mitigation of Humidification Requirements for

Proton Exchange Membrane FUEI CellS .........cviiiiiiiiiccce ettt b et te et st sae e 70
Anastasios Angelopoulos, Kevin Tonnis

(523a) Porous Structure Based High Performance Electrocatalysts for Low Temperature Fuel Cells........................ 71
Jinwoo Lee

(523b) Hydrogen Generation Ability of Perovskite and Spinel Redox Materials Via Thermochemical

RVA =T T o] 11T g OSSPSR 72

Joseph Houck, Vinod S. Amar, Jibran Mahadik, Rajesh Shende

(523c) Solution Combustion Synthesis of Ni-Pt/CeO, Nanocomposites for Hydrogen Generation Using

Catalytic Decomposition of Hydrous HYAIazine...........cc.cviiiiiiiiiiiicice ettt sae 73
Eric Walter, Wooram Kang, Arvind Varma

(523d) Synthesis of Nitrogen and Sulfur Co-Doped Graphene on Graphite Foam for Enhanced

Electrochemical Oxygen Evolution and Phenol Degradation ..............ccceiiiiiiiiieieie e 74
Xiaomeng Guo, Xiaobin Fan, Guoliang Zhang, Fengbao Zhang, Yang Li, Wenchao Peng

(523e) Development of Cell Reversal Tolerant Anode Catalysts for Automotive Polymer Electrolyte

IMEMBIANE FUBH Cll ...ttt st et et e st et e e b et e st e st et e st e s e e st ebeebeebe st et e s e anenreee 75
Chanho Pak, Seung Woo Lee, Ji Yeon Lee, Eunyoung You

Author Index





