Engineering Sustainable
Development 2019

Seoul, South Korea
12 — 13 December 2019

ISBN: 978-1-7138-0581-6



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© (2019) by AIChE
All rights reserved.

Printed with permission by Curran Associates, Inc. (2020)

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

PLENARY SESSION |

WHY UNIVERSITIES NEED TO FOCUS ON INNOVATION AND SUSTAINABLE

DEVELOPIMENT ..ttt ettt e e st et e e s a e et e e s aa e e beesabe e beeesbeesasesabe et eeesteesabeeabeeeseeeabeesabeeasaeebeesnbeeseesnseesrneans 1
Christina Schonleber
INVITED TALK: SKI'S EFFORTS ON CLIMATE CHANGE AND WASTE ISSUE...........cccooiviiiiii e, 3

Seong Jun Lee
PLENARY TALK: DEVELOPMENT OF A SIMPLE ELECTROCHEMICAL ADVANCED

OXIDATION PROCESS FOR POTABLE REUSE ...ttt ettt ettt ettt ste e bae e e st e snbee e nbaa e ennes 5
William Mitch

INVITED PARALLEL SESSION 1A - SUSTAINABLE ENERGY

INVITED TALK: 2D AND 3D NANOSTRUCTURING STRATEGIES FOR THERMOELECTRIC

IMIATERIALS ...ttt ettt e e ettt e ettt e e e bee e e etbteeeshbeeeeabeeeeaabbeeeaabeeesabaee s assbeeeaabaeeasseeeaaseeeesabeeesbeeesasraeens 7
Seokwoo Jeon
INVITED TALK: METAL HALIDE PEROVSKITE OPTOELECTRONIC DEVICES ........ccccoiveiveiec e, 9

Sang Hyuk Im

INVITED TALK: INTEGRATED BIOREFINERY STRATEGIES FOR WASTE AND BIOMASS

VALORISATION ...ttt ettt e e ettt e e e et e e e s beeeeatteeeeaabeeeaabaeeaasseeeessbeeeaabeeeaassseeeasbeeesbeeaaassseeeasbaeesntesessreas 11
Carol Sze Ki Lin

INVITED TALK: SUSTAINABLE BIOFUEL PRODUCTION USING RENEWABLE

E L ECT RICTTY oottt e e ettt e e e e ettt e e ettt e e e st e e e e baeeeeabeeeesabe e e s beeeeastbeeesabeeesabeeeeasbseeeaabeeeaabeeeeasbaeeesabeeesabesesnreas 13
Chun Ho Lam

INVITED PARALLEL SESSION 1B - WATER SUSTAINABILITY AND SECURITY

INVITED TALK: DESIGN AND SYNTHESIS OF NANOPOROUS MATERIALS FOR WATER

TREATMENT CLEAN TECHNOLOGY ...ttt sttt sttt st nb e be et bt et e st e et sbe et e nbeereennen 15
Jeonghun Kim, Yusuke Yamauchi

INVITED TALK: SUSTAINABLE USE OF RESOURCES: PRODUCTION OF FOOD WASTE-

BASED FEEDS FOR FISH CULTURE .......ooiiii bbb 17
Yu Bon Man, Ming Hung Wong, Feng Zhang, Wing Yin Mo
INVITED TALK: SYNTHESIS OF RECYCLABLE DNA TRIBLOCK COPOLYMERS .......ccccoiiiiiniiiiiieienies 19

Sheng Li, Jeehae Shin

INVITED TALK: SUSTAINABILITY OF WATER MANAGEMENT PRACTICES IN

HYDRAULIC FRACTURING ...ttt stttk b e sttt b bbb be e b s bt e te st e et sbeebe st e e b neeenes 21
Daniel Alessi, Ashkan Zolfaghari

INVITED PARALLEL SESSION 2A - SUSTAINABLE ENERGY

INVITED TALK: ADSORPTION TECHNOLOGY FOR SUSTAINABLE ENERGY AND

ENVIRONMENTAL APPLICATIONS ...ttt sttt b et b et b e b sbe et st e b nnes 23
Jin Shang

INVITED TALK: EXPLOITATION OF ADVANCED MATERIALS AND PROCESS FOR

COMMERCIALIZATION OF PEROVSKITE SOLAR CELL ....ooiiiiii e 25

Hyun Suk Jung

INVITED TALK: RATIONAL DESIGN OF MANGANESE BASED LAYERED OXIDES FOR

SODIUM TON BATTERIES. ...ttt ettt sttt et e et e st e e te e sn e e ee e enee e naeesnte e seeenteeaneeanbeenraneneeenneeenees 27
Yong-Mook Kang



INVITED PARALLEL SESSION 2B - ECONOMIC, SOCIAL, CLIMATIC AND ENVIRONMENTAL
ISSUES

INVITED TALK: LOW IMPACT DEVELOPMENT FOR STORMWATER TREATMENT IN

DENSELY POPULATED AREAS ... oottt sttt et st et s h e b e e nb et e e st e e nn e e e e e be e e teesnbeenbeeantes 29
Daniel CW Tsang

INVITED TALK: POLLUTION PATTERNS, CHARACTERISTICS AND RISKS OF

PERFLUORINATED COMPOUNDS IN SURFACE WATER IN TAIWAN ..ot see e 31
Jheng-Jie Jiang, Astri Okvitasari

INVITED TALK: A CASE STUDY ON THE USE OF EXISTING BUILDINGS AS A

SUSTAINABLE, COST-EFFECTIVE SOLUTION FOR AFFORDABLE HOUSING .......cccccoieiieiie e 33
Richelle C. Delia

INVITED TALK: SUSTAINABLE UPCYCLING OF LOW-VALUE PRECURSORS TO POROUS

CARBON MATERIALS FOR CO2 CAPTURE. ...ttt ettt ettt e ate e e s ta e e e eate e e s tae e e eateaeanes 35

Ki Bong Lee, Xiangzhou Yuan, Seung Wan Choi

PARALLEL SESSION 3A - SUSTAINABLE ENERGY

TECHNO-ECONOMIC FEASIBILITY OF DISTRIBUTED WASTE-TO-HYDROGEN SYSTEMS

TO SUPPORT GREEN TRANSPORT IN GLASGOW ...ttt ettt etta e e st e e e et e s e etbea e anraaa e 37
Siming You, Jade Lui

ELECTROCHEMICAL COUPLING OF AROMATIC ALCOHOLS AND CARBON DIOXIDE

FOR ELECTROSYNTHESIS OF ?-HYDROXY ACIDS IN A SUSTAINABLE WAY .....ccooiiiiiitiiini e 39
MinJoong Kim, Laurens Muchez, Dirk.D Vos
BIOALCOHOL PRODUCTION FROM ACIDOGENIC PRODUCTS.......ccootieieieiiinie sttt 41

Sungyup Jung, Eilhann Kwon
GVL PRETREATMENT FOR ENZYMATIC HYDROLYSIS AND LIGNIN EXTRACTION FROM
LIGNOCELLULOSIC BIOMASS.......coe ettt b b bt ekt b e s bt e b e ek e e s b e s b e e sb e e b e e bt sb e e se e et e et e sbeaneeebeennes 43
Muhammad Ajaz Ahmed, Joon Weon Choi
VISUALIZATION OF NICKEL SULFIDE PULVERIZING IN HIERARCHICAL CARBONS;

APPLIED FOR THE ANODE OF LITHIUM ION BATTERY ...ooiiiiiie et 45
Jae W. Lee, Jae Hyun Park
ATMOSPHERIC WATER EXTRACTOR AND SPACE COOLING UNIT ..ottt 47

Wahid Ali, Mohd Shariq Khan

FLEXIBLE POLYVINYL ALCOHOL/REDUCED GRAPHENE OXIDE COATED CARBON

COMPOSITES FOR ELECTROMAGNETIC INTERFERENCE SHIELDING .......ccocoiiiiiiinicce e 49
Dengguo Lai

PARALLEL SESSION 3B - WATER SUSTAINABILITY AND SECURITY

WATER COMPATIBLE CONJUGATED POLYMER PHOTOCATALYSTS BY SIDE CHAIN

ENGINEERING ...ttt b et h bbb e b e b e e bt e Rt e e Rt e b e e b e e R e e bt e R e e m b e e bt e nbeeb e et e she e e e ebeennenneenes 51
Jeehye Byun

ADSORPTION OF METHYLENE BLUE, COPPER, AND CADMIUM ONTO ACTIVATED

CARBON PREPARED FROM HYDROTHERMAL CARBONIZATION OF TEAK (TECTONA

GRANDIS) SAWDUST ...ttt bbbt b et b b bbbkt e bR e b bt e bt b e b e b st b bt eb bbb e ket bttt b et 53
Hai Duy Nguyen, Hai Nguyen Tran, Chu-Ching Lin, Huan-Ping Chao

GROUNDWATER STUDY IN COASTAL REGION: HYDROGEOLOGY AND GEOCHEMICAL

CHARACTERISTIC OF AN ISLAND IN MALACCA STRAIT, INDONESIA........ccooiiiiiit s 55
Dewandra Bagus Eka Putra, Mohamad Sapari Dwi Hadian, Yuniarti Yuskar, Boy Yoseph CSS Syah Alam, Adi
Suryadi, Wan Zuhairi Wan Yaacob, Bithin Datta

INADEQUACY OF USING INDIVIDUAL POLLUTANTS TO ASSESS COMPREHENSIVE

HAZARD EFFECTS OF ROAD DEPOSITED SEDIMENTS: IMPLICATIONS FOR

STORMWATER REUSE SAFETY ...ttt bbbt b e s bbbt b e bt e e b s nbenrnea 57
An Liu, Nian Hong, Mengting Yang

PERFORMANCE OF PB(Il) REMOVAL BY AN ACTIVATED CARBON SUPPORTED

NANOSCALE ZERO-VALENT IRON COMPOSITE AT ULTRALOW IRON CONTENT .....cccooiiiiieieneecnne 61
Xuejiao Liu



MAGNETIC BIOSORBENTS: THEIR PREPARATION, APPLICATION, AND REGENERATION

FOR WASTEWATER TREATMENT ...ttt stet et se e ee et sste et snte e sseeanteessaeestaesnaeanseeasaeenaeesnneenseennens 59
Masud Hassan

AEROBIC GRANULATION OF MICROCOCCUS ALOEVERAE STRAIN SG002 AND ITS

APPLICATION IN OIL REMEDIATION AND POLYHYDROXYALKANOATES (PHA)

L @118 G I 1@ OO S PP 63
Sayanti Ghosh, Saswati Chakraborty

GREEN ENGINEERING STUDIES ON POTENTIAL SOLVENT FOR THE REMOVAL OF

ENDOCRINE DISRUPTS CHEMICALS FROM WATER MATRICES: A COSMO-RS MODEL

Ly NS LD N o @ N 4 RSP 65
M.S. Vivek, R Anantharaj, Sathish kumar K

PLENARY SESSION 11

MICROPLASTICS:ALL THAT GLITTERS IS NOT GOLD......oiiiii ettt et 67
Nanthi Bolan

THE NEED FOR SUSTAINABLE MANAGEMENT OF PLASTICS AND MICROPLASTICS-

CHEMICAL TOXICITY AND HEALTH IMPAGCTS ...ttt ettt stee et te e e abaesnbe e steesnbaenneeennas 69

Ming Hung Wong

INVITED SESSION 4 - SUSTAINABLE ENERGY AND WATER PRACTICES

INVITED TALK: GREEN AND SUSTAINABLE REMEDIATION OF CONTAMINATED

GROUNDWATER: LINKS TO SUSTAINABLE DEVELOPMENT GOALS........coiiiiiiieieeeeee e 71
Deyi Hou

INVITED TALK: RATIONAL DESIGN FOR EFFICIENT AND STABLE HALIDE PEROVSKITE

SOLAR CELLS ..ttt b ke bt h e e bR b e bt b e oAb b b oAb e e b e e bt e Rt e bt e b et bt e bb e bt e b e e bt ehe et reen 73
Jun Hong Noh

INVITED TALK: DOC RELEASE FROM PEATLANDS BY REDUCTION IN ACID DEPOSITION............cc.... 75

Hojeong Kang

PARALLEL SESSION 5A - SUSTAINABLE ENERGY

ALTERNATIVE GREEN FUEL FROM NATURAL WASTE USING DEEP EUTECTIC

SOLVENT: EXPERIMENT AND COSMO-RS MODEL .....uooiiiiiieiit ettt se et snae e snaesnaaenneeeneas 77
Saranya P, R Anantharaj, Vichitra M, M.S. Vivek, Gnanaprakash D

ATTACHED ALGAE CULTIVATION FOR COUPLING SUSTAINABLE BIOMASS

PRODUCTION AND ENVIRONMENT REMEDIATION.......ccoiiiiiiieit ettt st sne s 79
Sungwhan Kim, Ryan Davis, Eric Monroe

COSMO-RS MODEL PREDICTION OF POLARITY, SOLUBILITY, ACTIVITY COEFFICIENT

AT INFINITE DILUTION, HENTRY’S CONSTANT AND VAPOUR PRESSURE OF HYDROGEN

IN IMIDAZOLIUM BASED IONIC LIQUIDS AT DIFFERENT TEMPERATURES (298.15 TO

B 1T 105 | OSSR 81
R Anantharaj, K. Kadambanathan, M.S. Vivek

METHYLTRIPHENYL-PHOSPHOINUM BROMIDE-BASED DESS FOR FLUE GAS

DECARBONIZATION: EXPERIMENTAL AND SIMULATION APPROACH ......ccccoviiiiirieise e 83
Mohd Belal Haider, Mata Mani Tripathi, Rakesh Kumar
OSCILLATING FLOW FIELDS IN THERMOACOUSTIC ENERGY SYSTEMS. .......ooiiiiiiiiceieies 85

Govind Harikumar, Lu Shen, Kai Wang, Swapnil Dubey, Fei Duan
RECOVERY OF THE WASTE HEAT FROM LOW TEMPERATURE AND HIGH
TEMPERATURE PROTON EXCHANGE MEMBRANE FUEL CELL USING WATER BASED

ADSORPTION CHILLER .. .oooei ettt ettt s e et e et e e s st e e ate e et e e e aeeaateenteeaseeesaeeanbeenteeestaesnseereeaneees 87
Mujahid Naseem, Muhammad Usman Sagheer, Myungho Song, Sangyong Lee, SangHyoun Park

PARALLEL SESSION 5B - ECONOMIC, SOCIAL, CLIMATIC AND ENVIRONMENTAL ISSUES

USING NEURAL NETWORK TO PREDICT PYROLYSIS BIOCHAR PRODUCTION AND ITS
IMPACT ON LOW-CARBON AGRICULTURAL DEVELOPMENT IN SCOTLAND .....cccccocviiiiveececce e 89
Yize Li, Siming You



MATERIALS CONSERVATION AND CIRCULARITY INDEX APPLIED TO CCUS .....cccooiiiiieieee e 91
Pavan Kumar Naraharisetti

IMMOBILIZATION OF POTENTIALLY TOXIC ELEMENTS IN CONTAMINATED SOILS

USING VARIOUS SOIL AMENDMENTS ..ottt ettt sb et b et e st e be et e naeesbesteenbenaes 93
Yong Sik Ok, Kumuduni Niroshika Palansooriya

DEVELOPMENT OF LOW COST DEEP EUTECTIC SOLVENTS FOR EXTRACTION OF

POLYPHENOLS FROM NATURAL WASTE ...t bbb 95
Vichitra M, R Anantharaj, Saranya P, M.S Vivek

MOLECULAR DYNAMICS SIMULATIONS ON EXTRACTIVE DESULFURIZATION OF FUELS

BY COBALT CHLORIDE/CHOLINE CHLORIDE/PEG-200 METAL BASED DEEP EUTECTIC

1O 1 I 4 1 N 1 OSSOSO ST PP PUROOTTPR 97
Aibek Kukpayev

INVITED SESSION 6 - ECONOMIC, SOCIAL, CLIMATIC AND ENVIRONMENTAL ISSUES

INVITED TALK:A BUILDING MOMENTUM FOR GLOBAL SUSTAINABILITY USING THE

PRINCIPLES OF BEHAVIORAL ECONOMICS ..ottt bbbt st 99
Jeffrey R. Seay

INVITED TALK: ADVANCED MEMBRANES FOR DESALINATION AND WATER

TREATIMENT ettt b bbbt b e bbb b ke oAbt e Rt e e e e R e e bt e bt e bt e R e e bt eh b e Rt e b e e bt ehe e bt s b e e nesbeenenbe e 101
Sungkwon Jeon, Sung-Joon Park, Jung-Hyun Lee

INVITED TALK: GEOPOLYMERISATION USING COAL FLY ASH AND WOOD FLY ASH

WITH INTERNAL AND EXTERNAL ALKALI SOURGCES ..ottt 103
Chi-Hwa Wang, Arun Kumar Prabhakar

INVITED TALK: BIOCHAR AS A SUPPORT FOR TRIUMPHING SUSTAINABLE

DEVELOPMENT GOALS ...ttt et e b et b et b e 1 e e b e e s e s bt e bt e bt e R b e sb e e s e ekt e ab e s be e st e beenb e st e eseenbeanean 105
Meththika Vithanage

SESSION 7 - ECONOMIC, SOCIAL, CLIMATIC AND ENVIRONMENTAL ISSUES

A SUSTAINABLE APPROACH TOWARDS NON-PHOTOSYNTHETIC CONVERSION OF

CARBON-DI OXIDE TO BIO-DIESEL UTILIZING MIXED MICROBIAL CULTURE- STEPS

TOWARDS CLIMATE CHANGE ...ttt b et r et ebeane s 107
Smita Raghuvanshi, Suresh Gupta, Somesh Mishra

HIGHLY ACTIVE AND STABLE BIMETALLIC RHFE/HAP CATALYST FOR DIRECT AND

NON-THERMAL PLASMA SYNERGISTIC CATALYSIS OF N20 DECOMPOSITION .....ccoceveveveecie e 109
Xiao Tan, Suitao Qi, Qinghua Lu, Libin Shi
HIGH-VALUE ADDED VALORIZATION OF FOOD WASTE STREAMS TO RHAMNOLIPIDS. ............c......... 111

Guneet Kaur, Jonathan Wong, Kristiadi Uisan, Raffel Dharma Patria, Johnravindar Davidraj

SORPTION AND TRANSPORT OF ANTIBIOTIC CIPROFLOXACIN IN SOILS AMENDED

WITH COLLOIDAL BIOCHAR AND HALLOYSITE ..iiiii ittt st st sne e see e 113
Meththika Vithanage, Binoy Sarkar, Ahmed Ashiq, Yong OK

POSTER SESSION

A STUDY OF THE PHYSICAL PROPERTIES OF PLASTIC DERIVED FUEL OIL PRODUCED

FROM WASTE PLASTIC .ottt b b bt et b bbbt h et e bbbt n et e b e 115
Shelby Browning, Brett Quigley, Ronald Kizza, Chandni Joshi, Jeffrey R. Seay
CATALYTIC GASIFICATION OF PLASTICS USING NI LOADED CATALYSTS....icoiiiiiieieeeeeeeee s 117

Young-Kwon Park

CATIONIC NETWORK POLYMERS: THE IMPACT OF COUNTER-ANIONS AND POROSITIES

ON FOR ATMOSPHERIC CO2 FIXATION AND CYCLIC CARBONATE FORMATION........ccccoevieiiiiiienicne 119
Cafer T. Yavuz, Doyun Kim, Mousumi Garai, Wonki Lim, Uiseok Jeong, Youngdong Song

CO2-DERIVED POROUS CARBON-METAL OXIDE COMPOSITE AS A LITHIUM-ION

BATTERY ANODE MATERIAL ..otttk bbbt bbbt bt n et ens 121
Won Yeong Choi, Jae W. Lee, Jang Wook Choi, Hee-Tak Kim, Dong Kyu Lee

EFFECT OF BIOCHAR PYROLYSIS TEMPERATURE ON CHEMICAL IMMOBILIZATION OF

PB AND AS IN CONTAMINATED SOILS ... .ottt a et b e bt e e sbe e b e nbeeeeanean 123
Hanseong Shin, Pavani D. Dissanayake, Avanthi D. Igalavithana, Seunghan Yu, Changkook Ryu, Yong Sik Ok,
Jinje Park, Kumuduni N. Palansooriya



ENHANCING THE DEHYDROGENATION EFFICIENCY OF HETEROCYCLIC AROMATIC

HYDROCARBON BY PD AND PT-BASED CATALYSTS. ...ttt
Zhao Jiang, Xiang Gong

FLUORINATED NANOPOROUS ORGANIC POLYMERS FOR MICRO-ORGANIC

POLLUTANTS REMOVAL FROM WATER.......oct ittt bbb
Doyun Kim, Thien S. Nguyen, Cafer T. Yavuz, Vepa Rozyyev, Joosung Lee

Author Index





