
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-2481-2 

Big Data Analytics 2016 

Houston, Texas, USA 
10-14 April 2016 

 

Topical Conference at the 2016 AIChE Spring Meeting and 12th 
Global Congress on Process Safety 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2016) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
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 
 
 
 

(9a) Beyond Big Data Analytics Integrating with Cognitive Computing to Enable Smarter 
Manufacturing ....................................................................................................................................................................... 1

Ramesh Vaidhyanathan 
 

(9b) How to Start Your Company on the Big Data Journey .............................................................................................. 2
Lloyd Colegrove, Mary Beth Seasholtz 

 

(21a) Harnessing Big Data for Smart Manufacturing: A Novel Optimization Framework ............................................ 3
Thomas F. Edgar, Christodoulos A. Floudas 

 

(21b) Challenges and Research Directions in Big Data ...................................................................................................... 4
Kristen Severson, Marco Reis, Richard D. Braatz 

 

(24a) Effective Relief System Evaluation through Process Safety Information Optimization ........................................ 5
Srihari K Maganti, Sara Tzaperas 

 

(24b) Extracting Value from Plant Data ............................................................................................................................ 15
Douglas C. White 

 

ASTM D6299 and Leveraging Real-Time Analytics from the Lab ................................................................................. 33
Jim Petrusich 

 

(43a) Analyzing the Process Image Based on Visual Saliency and Visual Clutter ......................................................... 34
Shu Xu, Mark Nixon, Michael Baldea, Thomas F. Edgar 

 

(43b) Extracting Relevant Quality Information through Image Data Analysis ............................................................. 35
Bo Lu, Ivan Castillo, Zdravko Stefanov, Leo H. Chiang, Anna McClung 

 

(43c) Use of Sparse Principal Component Analysis and Multidimensional Visualization Technique for 
Process Fault Detection and Diagnosis............................................................................................................................... 36

Shriram Gajjar, Ahmet Palazoglu, Murat Kulahci 
 

(47a) Outlier Detection and Analysis in Batch and Continuous Processes ..................................................................... 38
Peter Ryan 

 

(47b) Advances in Asset Health Monitoring and Predictive Analytics............................................................................ 41
Tim Olsen 

 

(63bb) Using a Large Data Bank to Develop a Robust and Simple Model to Estimate the Saturation 
Pressure of Oil Reservoirs................................................................................................................................................... 43

Adel Elsharkawy, Hassan Alkandari, Adel Malallah, Osamah Alomair 
 

(63af) Purification of Ibuprofen Enantiomers By a New Technique Combining Distillation and 
Crystallization ...................................................................................................................................................................... 71

Lie-Ding Shiau 
 

(63ah) Hydrogen Disposal Flare System Hazard Identification and Mitigation Analysis ............................................. 72
Alan Sutton, Christopher McGrath, Lawrence Goudie, John Standen 

 

(63aj) Enhanced Furfural Production By an Innovative Bottom Dividing Wall Column with a 
Decanter Configuration....................................................................................................................................................... 73

Nguyen Van Duc Long, Le Cao Nhien, Moonyong Lee, Le Quang Minh 
 

(63ag) Flow Field Simulation and Distribution Performance Analysis of a Gas Pipe Distributor in 
Fccu....................................................................................................................................................................................... 74

Yaodong Wei, Lian Yang, Chaoyu Yan, Jianfei Song 
 

(63d) Identifying Gas Liquid Contactor Performances for Optimized Natural Gas Desacidification 
Amines Units - from Process Calculations to Experimental Strategy ............................................................................. 75

Pascal Alix, Sebastien Gonnard, John Roesler, Gauthier Perdu, Xavier Courtial 
 

(63ap) Technical Reconstruction of Double Effect Distillation for Methanol Process ................................................... 76
Jinsheng Sun, Chengtian Cui 

 

(63h) Experimental and Numerical Study of Transport Phenomenon of Falling Film Flow with 
Different Heating Methods ................................................................................................................................................. 77

Xiaoyu Quan, Chunjiang Liu 
 

(63al) Thermodynamic Modeling of HNO3-H2so4-H2o Ternary System with Symmetric Electrolyte 
NRTL Model ........................................................................................................................................................................ 78

Meng Wang, Harnoor Kaur, Chau-Chyun Chen 
 

(63ar) A Computational Analysis of Fire Scene for Safety in a Compartment .............................................................. 79
Jaedeuk Park, Soo Il Shin, Ki-Jeong Kong 

 

(63b) Preparation and Characterization of (FURCRAEA spp) as Green Support of Iron 
Nanostructured Catalyst ..................................................................................................................................................... 80

Karen Giovanna Bastidas Gómez, Anamaria Barrera Bogoya, Hugo Ricardo Zea Ramírez, Cesar Augusto Sierra 
Avila 

 



(63at) Optimization of Heat Exchanger Network in Steam Assisted Gravity Drainage Oil Sands 
Surface Facilities.................................................................................................................................................................. 81

Eun B. Cho, Choon H. Kang 
 

(63j) Thermodynamic Anaysis of Dehydration of n-Propanol Using Heterogeneous Azeotropic 
Distillation ............................................................................................................................................................................ 82

V. K. P. Janakey Devi, P. S. T. Sai, A. R. Balakrishnan 
 

(63l) Study of Ionic Liquids As Entrainers for the Extractive Distillation of N-Propanol and N-Propyl 
Acetate Binary Azeotropic Mixture and the Isobaric VLE Studies of the System ......................................................... 83

George Ankitha Theres, A. R. Balakrishnan 
 

(63e) Measurement and Correlation of the Mutual Solubility of Diisopropylamine + Water and 
Triethylamine + Water Systems at High Pressure ............................................................................................................ 84

Pingfang Yuan 
 

(63n) Improving High Shear Rate Friction Reduction Behavior of Polyacrylamide-Based Fracturing 
Fluids Using Xanthan Gum ................................................................................................................................................ 85

Mehdi Habibpour Rezaabadi, Peter Clark 
 

(63be) Oxidative Dehydrogenation of n-Butane on Carbon Catalysts ............................................................................ 86
Sungwon Hwang, Geon Joong Kim, Sungwon Park 

 

(63av) Modeling the Thermal Behaviors of an Ultracapacitor Module .......................................................................... 87
Sung June Park, Boram Koo, Jaeshin Yi, Chee Burm Shin, Jongrak Choi, Ha-Young Lee 

 

(63aw) Modeling the Electrolyte Flow Behaviors of a Zinc/Bromine Flow Battery Module ......................................... 88
Boram Koo, Jaeshin Yi, Sung June Park, Chee Burm Shin, Dae-Sik Kim, Hyun-Jin Jung, Tae Hyuk Kang 

 

(63bf) Blowdown Dynamic Modeling and Analysis of Pressure and Temperature........................................................ 89
Kyungwoon Kim, Jiwon Seo, Sungwon Hwang 

 

(63ax) Observer-Based Model Predictive Control for Time-Delay Systems................................................................... 90
Xinghua Pan, M. Nazmul Karim 

 

(63ai) Thermodynamic Modeling of Aqueous Lithium Sulfate and Its Solubility in the Presence of 
Na+, K+ and Mg2+ Sulfates ................................................................................................................................................ 91

Samira Abedi, Chau-Chyun Chen 
 

(63ay) Organic Solar Cells .................................................................................................................................................. 92
Satinder Pal Singh, Avanindra Jaiswal, Naresh Samnerkar 

 

(63az) A Refined Non-Random Two-Liquid Segment Activity Coefficient Model for Solubility 
Modeling............................................................................................................................................................................... 93

Yifan Hao, Chau-Chyun Chen 
 

(63ba) Explaining the Paradox of Asphaltene Precipitation with n-Alkanes.................................................................. 94
M. R. Islam, Chau-Chyun Chen 

 

(63ab) Optimization of Layered Graphene Oxide Nanostructures through Controlling the Membrane 
Deposition Rate Towards Size-Sieving Separation ........................................................................................................... 95

Weiwei Xu, Zhuonan Song, Miao Yu 
 

(63ad) Robust Design of a Radiant Wall Burner for a High Temperature Environment Utilizing 
Computational Fluid Dynamics Simulations..................................................................................................................... 96

Addison Cruz 
 

(63g) Novel Microwave Synthesis Carbon Dots from PINE Bark and Its Application for Heavy Metal 
Sensing .................................................................................................................................................................................. 97

Saheed Sanni, Puthalapattu Reddyprasad, Augustine E. Ofomaja 
 

(63k) Functionalization of OH-Terminated Nanoparticles By Cyclic Azasilanes......................................................... 108
Oleg A. Mazyar, Radhika Suresh, Valery N. Khabashesku 

 

(63p) New Development on Hoist Scheduling with the Relaxation of Cyclic Precondition ......................................... 109
Honglin Qu, Chuanyu Zhao, Qiang Xu 

 

(63as) Development of Novel Emulsified Acid Using Waste Oil .................................................................................... 110
Abdullah S. Sultan, Ziad Sidaoui, Saleh Al-Mutairi, Hicham El Hajj 

 

(63bg) Molecular Simulation of Controlling Ions and Their Role in Low Salinity IOR for Carbonate 
Reservoirs ........................................................................................................................................................................... 111

Abdullah S. Sultan 
 

(63ak) Insight into the Mechanism of Toxic Chromium (VI) from Wastewater Using Magnetite 
Coated PINE Powder ........................................................................................................................................................ 112

Agnes Pholosi, Augustine E. Ofomaja, Bobby Naidoo 
 

(63m) Copper-Phyllosilicate Core-Shell Nanocatalysts with Balanced Active Sites for Carbon-Oxygen 
Hydrogenolysis Reactions ................................................................................................................................................. 115

Jiankang Ying, Weimao Fang, Hairong Yue, Changmin Liu 
 

(63o) Stimuli-Responsive Rubber in Oil and Gas Application....................................................................................... 116
Rostyslav Dolog, Sankaran Murugesan, Valery N. Khabashesku 

 



(63q) Formal Modeling of Accidents and Automatic Generation of Tutoring Scenarios for Intelligent 
Safety Training of Process Operators .............................................................................................................................. 130

Dongil Shin, En Sup Yoon 
 

(63ac) Ozone Source Apportionments of Local Anthropogenic Emissions................................................................... 131
Jian Zhang, Ziyuan Wang, Sijie Ge, Qiang Xu, Thomas C. Ho 

 

(63ae) Flare Minimization and Emission Characterization during Start-Ups of Chilling Train in 
Ethylene Plants .................................................................................................................................................................. 132

Cuixia Xu, Wayne Chiu, Jian Zhang, Qiang Xu 
 

(63r) Experimental Study on Najas Minor of Producing Bio-Oil .................................................................................. 133
Hong Yin, Jinsheng Sun, Hao Lv 

 

(63aq) A Combined Rheology and Stability Study on Emulsified Acid for High Temperature 
Applications........................................................................................................................................................................ 138

Ziad Sidaoui, Abdullah S. Sultan 
 

(63s) Comparative Analysis of Molecular Structure Identifiability Based on Signatures and 
Descriptors ......................................................................................................................................................................... 139

Zelimir Kurtanjek 
 

(63ao) Dissolution and Precipitation of Minerals Under Different Alkali Concentrations in a Reactive 
CO2 Batch System.............................................................................................................................................................. 147

Hyukmin Kweon, Yoonsung Goo, Milind Deo 
 

(128b) Significance of Energy Intensity and GHG Emission Reduction Towards Sustainability of a 
Petrochemical Plant........................................................................................................................................................... 148

Muhammad Imran, Abdullah Al-Sayari 
 

(63x) Syngas to Ethylene Glycol: A Technology Overview ............................................................................................ 149
Muhammad Imran, Abdullah Al-Sayari 

 

(63bc) Stability and Rheology of Emulsified Acid in Waste Oil: Effect of Emulsifier Concentration, 
Mixing Speed, Temperature and Droplet Size ................................................................................................................ 150

Ziad Sidaoui, Abdullah S. Sultan 
 

(63w) Multiscale Simulation of Proteins Motion in the Microchannel .......................................................................... 151
Tao Wei, Mohammadreza Samieegohar, Symon Sajib 

 

(63z) Grand Challenges in Future Energy and Chemicals: Climate Change and Sustainability As 
Drivers for New Technology and Innovation .................................................................................................................. 152

Joseph B. Powell 
 

(63y) Electrospun Nanocomposite Fibers for the Removal of Heavy Metals in Water................................................ 153
Yang Lu, Zhanhu Guo, Suying Wei, Evan K. Wujcik 

 

(63aa) Heavy Metal Detection in Treated Water Via a Fabric Nanocomposite Sensor ............................................... 154
Guoqiang Yu, Yang Lu, Zhanhu Guo, Suying Wei, Evan K. Wujcik 

 

(63bh) Development R&D of Manoir Industries and Emphasis on Coating ................................................................ 155
Hugues Chasselin 

 

(63v) Biogas Reforming with Addition of Carbon Dioxide to Syngas over Ni-Based Bimodal Pore 
Catalyst............................................................................................................................................................................... 156

Zhenghong Bao, Yongwu Lu, Yebo Li, Fei Yu 
 

(63am) Continuously Adjustable, Molecular-Sieving "Gate" on 5A Zeolite for Distinguishing Small 
Organic Molecules By Size................................................................................................................................................ 157

Zhuonan Song, Yi Huang, Weiwei Xu, Lei Wang, Miao Yu 
 

(63a) The Principle of Intrinsic Reality: Solving the World's Woes through Chemical Engineering and 
Economics........................................................................................................................................................................... 158

Jed Moyano Bellen 
 

(68a) Big Process Data Analysis Helps Improve Operational Efficiency in Ethylene Plants....................................... 172
Pratap Nair 

 

(68b) Big Data Based Models of Operators Cognition and Situational Awareness during Process 
Operations .......................................................................................................................................................................... 173

Punitkumar Bhavsar, Madhu Kodappully, Sweta Parmar, Babji Srinivasan, Rajagopalan Srinivasan 
 

(68c) Common Myths and Misconceptions of Online Analyzers ................................................................................... 174
J. D. Tate, Paul Coram, Louise Mahoney 

 

(198a) Using Archived Process Data to Improve First Principal Models...................................................................... 175
Peter Ryan 

 

(198b) Integration of First-Principles Based Unit Modeling with Data Analytics Techniques ................................... 177
Apurva P. Samudra, Alexander B. Smith, Kadir Liano, Bijan Sayyar-Rodsari 

 

(198c) Development of Accurate Crude Unit Model from Operating Data to Improve Refinery 
Profitability ........................................................................................................................................................................ 178

Vladimir Mahalec, Gang Fu, Pedro Castillo Castillo 
 



(90a) Real Time Plant Support with Focus on Enterprise Manufacturing Intelligence (EMI) ................................... 179
James Peters, Chaitanya Khare, Bo Lu 

 

(90b) A Statistical Analysis of Sloshing Parameters for Multiphase Offshore Oil & Gas Separators........................ 180
Md. A Mahmud, Rafiqul Khan, Qiang Xu 

 

(90c) Analysis and Mitigation of High-Impact Residential Energy Loads from Smart Meter Data........................... 181
Krystian X. Perez, Michael Baldea, Thomas F. Edgar 

 

(90d) Big Data Analysis: A Text Mining-Based Chemical Incident Case Study........................................................... 182
Whapeoung Kim, Seungho Jung 

 

(201a) Big Data Analysis and Global Optimization for Petrochemical Planning Operations ..................................... 183
Fani Boukouvala, Jie Li, Xin Xiao, Christodoulos A. Floudas, Baoguo Zhao, Guangming Du, Xin Su, Hongwei Liu 

 

(201b) Detecting Changes in the Catalyst Degradation Rate of a Fixed Bed Reactor.................................................. 184
Jim Sturnfield, Daniel W. Trahan 

 

(201c) An Artificial Neural Network-Computational Fluid Dynamics (ANN-CFD) Model to Predict 
Solid Particle Erosion ........................................................................................................................................................ 185

Deval Pandya, Ronnie Russell, Brian Dennis 
 

(201d) Stochastic Modeling Using Virtual Training Sets ............................................................................................... 186
James Cross 

 

(111a) ProcessMD: Capturing the Heartbeat of our Plants through Advanced Analytics .......................................... 187
Debashis Neogi, Peter M. Verderame, Sanjay Mehta 

 

(111b) Big Data Analytics in Oil & Gas ........................................................................................................................... 188
Lisa A. Brenskelle 

 

(111c) Moving the Needle through Transaction Level Analytics ................................................................................... 189
Erika McBride, Paul Speaker 

 

(130a) Enterprise Manufacturing Intelligence (EMI) for Batch Plant Data Systems .................................................. 190
Bradley J. David, Chaitanya Khare, Mukund Patel 

 

(130b) Using Data Mining Techniques for Process Improvement in Polypropylene Plants ........................................ 191
Mohsen Nikkhoo, Aaron Rhee 

 

(130c) Big Data Doesnt Really Mean Big Intelligence..................................................................................................... 192
Mike Bearrow 

 

(149a) Root Cause Investigation on Defect Batches with Advanced Statistical Techniques........................................ 193
Wenyu Su, Jeff D. Sweeney, Wenzhao Yang, Marvin Tegen, Dayna Colvin 

 

(149b) Batch Process Monitoring By Dynamic Time Warping and k-Means Clustering ............................................ 194
Adel Basli, Ajit Gopalakrishnan, Sudhir Kulkarni, Tim Poludniak 

 

(149c) Optimizing an Industrial Batch Process Using the Design of Dynamic Experiments 
Methodology....................................................................................................................................................................... 195

Christos Georgakis, Swee-Teng Chin, Philippe Hayot, John Wassick, Leo H. Chiang 
 

(149d) Nontraditional Experiment in Manufacturing to Evaluate Measurement Systems That Count 
Defective Particles.............................................................................................................................................................. 196

Jenny Chaves, Linda Peerey, Swee-Teng Chin 
 

(169a) Catalyst Comparison in Batch and Continuous Reactor Processes ................................................................... 197
Xue Chen 

 

(169b) Large Data Soft-Sensor Based on Mixture of Gaussian Process Regression Model with Lasso 
Criterion ............................................................................................................................................................................. 198

Lester L. T. Chan, Junghui Chen 
 

(169c) Statistics Pattern-Based Big Data Analytics Framework for Iot-Enabled Cybermanufacturing .................... 199
Jin Wang, Q. Peter He, Anthony Skjellum, Devarshi Shah, Carlos Lemus 

 

(169d) Process and Performance Modeling in Production Scale Up Challenge ........................................................... 200
Wenzhao Yang, William Liechty 

 

(183a) MKS Data Analytics Solutions Umetrics Suite - A Platform for BIG Data Analytics, 
Multivariate Process Modeling, Monitoring and Prediction.......................................................................................... 201

Anna Persson 
 

(183b) Modeling and Monitoring of Batch Processes in Relative Time......................................................................... 202
Heather Brooke, Frank Westad 

 

(183c) Leveraging Big Data with Modeling & Self-Service Analytics for Rapid Decision Making / 
Capstone Technology......................................................................................................................................................... 203

Ron Baldus, Jason Myers 
 

(195c) Real-Time Analytic Dashboard Visualization...................................................................................................... 204
Jim Petrusich 

 

(195b) Put Big Data Technology in the Hands of the Engineer...................................................................................... 205
Hans De Leenheer 

 

(195a) Data Science in Process Automation: Evaluating Economic Advantage ........................................................... 206
Greg Stewart, David Germann, Sharath Venkatesha, Marc Light 

 



(195d) Big Data Analytics Applied to Real-World Control Systems - From Instruments to Advanced 
Controls .............................................................................................................................................................................. 207

George Buckbee 
 

Author Index 




