
Abstract title  Presenter 

Photocatalytic Degradation of Diphenamid Herbicide via   

Activation of an Air Waste Product under Visible LED using a 

Photocatalyst 

Amal Sayed Moustafa 

Abdelhaleem 

Ecotoxicological effect of nickel oxide nanoparticles on 

earthworms (Eisenia fetida): A life cycle study 

Muhammad Adeel 

Advancing our Understanding on the Fate and Effects of 

Contaminants of Emerging Concern through Non-target 

Analysis and Metabolomics 

Diana Aga 

Spectral Induced Polarization for Environmental Remediation 

Process Monitoring 

Bate Bate 

Dissolved Pb, Phytoavailable Pb, and Pb Speciation in A 

Contaminated Soil Amended with Pine Sawdust Biochar Under 

Dynamic Redox Conditions 

Jingzi Beiyuan 

Exploring the potential of microalgae for versatile 

environmental applications 

Amit Bhatnagar 

Development and Dissemination of Antibiotic Resistance in the 

Environment 

Scott Bradford 

Green approaches on the utilisation of polysaccharide wastes Vitaliy L. Budarin  

Effective Recovery of Gold from E-waste Using 

Glutaraldehyde Cross-linked Chitosan Beads 

Huu Trung Bui 

The global arsenic problem and its mitigation to tackle with the 

2030 Sustainable Development Goals (SDGs) 

Jochen Bundschuh 

Prediction of adsorption capacity for PPCPs and EDCs onto 

various adsorbent materials 

Warisa Bunmahotama 

Transformation and Bioaccessibility of Lead in Soils Induced 

by Food Intake in the Gastrointestinal Tract 

Xinde Cao 

Bioaccumulation and conversion of selenium in green alga 

Chlorella pyrenoidosa for producing Se-enriched biomass 

Xin Cao 

Identification of heavy metal concentrations in soil using 

remote sensing and machine learning 

Yining Cao 

(i) Generation of Hydrogen through Pig Hair Biowastes 

Gasification over NiO/Al2O3 Catalyst in an Integrated 

Fuel Cell Processor 

(ii)  Synthesis and Enhancement of Hydrogen Storage 

Capacity of Modified MIL-47 using Pd-Doped 

Activated Carbon 

Maria Janina Carrera 

Espinoza 

(i) High-temperature desulfurization of a hot syngas by Fang-Chih Chang 



Raney iron 

(ii)  Ash effects for biomass on torrefaction 

Microbial intervention for utilization of STP's solid waste as 

beneficial microbes enriched manure for improving the crop 

productivity 

Puneet Singh Chauhan 

Influence of Sulfide, Chloride and Dissolved Organic Matter 

on Mercury Adsorption by Activated Carbon in Aqueous 

System 

Chi Chen 

Green Cement-Based Composites with Biochar Incorporation 

and CO2 Curing 

Liang Chen 

N-doped graphitic biochars from C-phycocyanin extracted 

Spirulina residue for catalytic persulfate activation toward 

nonradical organic oxidation 

Yidi Chen 

Self-mitigation of Methane Emissions from the Hyporheic 

Island Under Reservoir Operation 

Yuchen Chen 

Perceived risk of fish consumption among mother association 

with mercury levels in maternal blood, cord blood and placental 

tissue 

Ling Chu Chien 

(i) Assessment of indoor air quality in welfare facilities 

remodelled by wood and effect of wood on indoor air 

pollutant reduction 

(ii)  Evaluation of moisture stability in CLT wooden house 

considering hygrothermal environment 

Hyun Mi Cho 

Novel bacterial strains isolated from digested sludge show 

unique characteristics of PHA accumulation under biogas 

supply 

Yongju Choi 

Photofunctional Semiconductor Nanomaterials for Energy and 

Environmental Applications 

Wonyong Choi 

Selective nitrate reduction by In-Pd bimetallic catalysts 

supported by kaolinite induced zeolites 

Minhee Choi 

Evaluation on Oxidation Mechanism of Persistent Chemicals  

using Dual Radical System(DRS) 

Jeong Hwan Choi 

Ecological risks of heavy metals metalloid released from two 

secondary sewage treatment works to Mai Po Ramsar site, 

Hong Kong 

Ka Lai Chow 

(i) Application of Metal nanoparticle-Biochar with the 

Ionic Liquid for Thermal Fluid 

(ii)  Adsorption of Heavy Metals with the Ionic 

Liquid/Biochar 

Yi -Cheng Chu 

Enhanced Photoelectrochemical Performance of Bi2WO6 

Photoanode with Increase in Tungsten Concentration 

Chung Hoi Ying 

Optimizing the spatial allocation of green infrastructures to 

restore surface-subsurface hydrologic environment 

May Chui 

Towards a Circular Economy using Green Chemistry James Clark 



The oxidation and removal of As(III) from soil using a novel 

magnetic nanocomposite derived-biomass wastes 

Jianghu Cui 

Investigation of Mine Closure Planning at Adag Fluorspar 

Mine 

Dash Darinchuluun 

Biofunctionalized Metal-Organic Frameworks for Sensing of 

Environmental Pollutants 

Akash Deep 

Small-scale process and mechanism behind sediment pollution Shiming Ding 

Engineered Biochar for Sustainable Carbon Dioxide Capture: 

A Critical Review 

Pavani Dulanja 

Dissanayake 

Engineered Biochar as an Effective Carbon Dioxide Adsorbent Pavani Dulanja 

Dissanayake 

The Publishing Landscape Deirdre Pauline 

Barten-Dunne 

Microwave Activation of Biomass Jiajun (Alice) Fan 

Assembling corn stalk derived biochar with various ferrites for 

arsenic (As) removal in aqueous environment 

Xing Gao 

Design of Advanced Porous Materials for Effective 

Separation/adsorption 

Qinfen Gu 

Valorization of Plant Biomass from Plant Microbial Fuel Cells 

into Levulinic Acid Catalyzed by Liquid and Solid Acids under 

Green Solvent 

Chung-Yu Guan 

Roof Mounted Cross Axis Wind Turbine: Overcoming the 

Challenges of Wind Energy Systems in the Urban Environment 

Mohammed Gwani 

Evaluation on Stabilization of Metal-contaminated Site Based 

on Bioaccessibility and Phytoavailability 

Eun-Yeong Han 

Study on the behavior of reactive oxygen species during 

photocatalytic degradation of recalcitrant organic micro-

pollutants 

Gibeom Han 

Perspectives of Energy Performance of Bioelectrochemical 

Systems for Resource Recovery 

Zhen He (Jason)  

Transformation of waste shrimp shell into a superb adsorbent 

using hydrothermal carbonization for removal of anionic dye 

methyl orange 

Chao HE 

Removal of phosphate and ammonia nitrogen by aluminium-

modified clay in a heavil1y polluted Lake, southwest China: 

Effectiveness and Ecological risks 

Kangkang He 

Wastewater Treatment and Biomaterials Conversion Through 

Microalgae 

Shih-Hsin Ho 

Primary, Secondary, and Tertiary Impacts in Environmental 

Remediation 

Deyi Hou  

Complet removal of Fe/Mn from a heavily contaminated acid 

mine drainage via an indigenous Fe-Mn-Oxidization bacterium 

Dongmei Hou 

A Critical Review of Phytoremediation for Heavy Metals-

contaminated Soils 

Zeng-Yei Hseu 



Elemental Mercury Adsorption and Recovery by 

Electrothermal Swing System with Acid-Treated Activated 

Carbon Fiber Cloth 

Hsing-Cheng Hsi 

(i) Synthesis of Cu and S Co-impregnated Activated 

Carbon to Simultaneously Capture Aqueous Hg(II) and 

Prevent Gaseous Hg0 Re-emission from SFGD 

Wastewater 

(ii)  Mercury Immobilization in Estuary Sediment by 

Activated Carbon/Clay-based Thin-Layer Capping 

under Horizontal Flow and Turbation Events 

Che-Jung Hsu 

The formation, characterization and conversion of oligomesr in 

biomass conversion 

Changwei Hu 

Porous extruded-spheronized Li4SiO4 pellets via 

microcrystalline cellulose templating for CO2 capture 

Yingchao Hu 

(i) Numerical analysis of latent heat storage composite 

using biochar and phase change material as application 

in buildings 

(ii)  Comparative analysis of the latent heat storage 

materials application to glass curtain wall and 

conventional wall-based buildings as retrofit system 

Jisoo Jeon 

Synthesis of Renewable meta-xylylenediamine and alkyl 

levulinate from Biomass-Derived Furfural 

Francois Jerome 

Shifts of microbial biomass and enzyme activities indicators for 

heavy metal fractions along reclaimed wetlands in a coastal 

estuary, China 

Jia Jia 

Exogenous Phosphorus Influences the Absorption of Cadmium 

in Perennial Ryegrass Root Cell Wall 

Hui Jia 

Complete Depolymerization of Pubescens Using a Catalyst-

Free Biphasic System: Structural Characterization of the 

Oligomeric Products 

Zhicheng Jiang 

Reactive magnesia-activated slag: from formulation to 

application 

Fei Jin 

Applicability evaluation of granulated alum sludge to remove 

arsenic from groundwater 

Jung-Yeol Jo 

Assessment of degradation behavior for acetylsalicylic acid 

using liquid phase plasma process 

Sang-Chul Jung 

Remediation of chromate-contaminated groundwater using 

enhanced bioreduction: microcosm and microbial diversity 

studies 

Jimmy Chih-Ming 

Kao 

Valorization of digestate from biowaste through submerged 

fermentation to obtain high-value added products: Trichoderma 

biocontrol agent and cellulase production 

Guneet Kaur 

(i) Iron Turning Waste Filter: Fast and Cost Effective 

Degradation of DDT and Lindane in Water 

Eakalak Khan  



(ii)  Abundance and Activity of Ammonia Oxidizing 

Archaea and Bacteria in Bulk Water and Biofilm in 

Water Supply Systems Practicing Chlorination and 

Chloramination: Full and Laboratory Scale 

Investigations 

Can Micro-Aeration Improve Anaerobic Digestion Process? Samir Khanal 

Impact of Photooxidation Processes on Dissolved Organic 

Matter Characteristics and Haloacetonitriles Formation 

Pradabduang 

Kiattisaksiri 

What is the best novel materials for the removal of key 

pollutants in indoor air? 

Ki-Hyun Kim 

Carbonation/granulation treatment of mine tailings using 

MgO/GGBS binder: Testing of the granule produced in a pilot-

scale granulator 

Tae Yoo Kim 

Visible light induced photocatalysis by red mud with peroxides Joohyun Kim 

Improvement of activated sludge hydrolysis with different 

lysozyme treatment in anaerobic digestion 

Sangmin Kim 

Diversity and dynamics of bacterial communities for A2O 

process stability adopting food waste recycling wastewater as 

alternative carbon source 

Eunji Kim 

Control of Organic Matter Dissolution From Biochar Hye-Bin Kim 

Reduction of Arsenic Mobility by Manganese Oxides in Paddy 

Rice Field during Flooding Period 

Taesun Kim 

Simultaneous oxidation and adsorption of arsenic of using bi-

functional Fe-modified graphitic carbon nitride (g-C3N4) 

Jong-Gook Kim 

Emulsification Characteristics of Ether extracted bio-oil in 

diesel using Span 80 and Atlox 4914 

Jihee Kim 

Prediction of three biomass components and improved 

modeling of pyrolysis kinetics using thermogravimetric 

analysis 

Heeyoon Kim 

Soil Moisture Enhancement and Turbid Water Control using 

Polymer-based Soil Additive against Climate Change 

Young Hyun Kim 

Revisiting Models of Cd, Cu, Pb and Zn Adsorption onto Fe 

Oxides 

Michael Kom§rek 

Application of an interspecies interaction model: An 

experiment verification on Clostridium cadaveris and 

Clostridium sporogenes in batch and chemostat mode under 

anaerobic condition 

Taewoan Koo 

Biochar stability in soil: 15-year incubation, meta-analysis to 

decomposition and priming effects, and consequences for 

carbon sequestration 

Yakov Kuzyakov 

Effects of feedstock type, pyrolysis temperature, and steam 

activation on biochar properties and lead(II) adsorption 

Jin-Hyeob Kwak 

Fabrication of metal-loaded biochar for waste water treatment 

and energy recovery from the biochar fabrication process 

Gihoon Kwon 



 Microwave pyrolysis ï A promising technique for 

transforming bioresources into energy, green chemicals, and 

valued-added products  

Lam Su Shiung 

(i) Environmentally Friendly Linkage System is Showcase 

among Engineering Projects in Kai Tak Development 

(ii)  Application of Landscape Architecture for 

Rehabilitation of Quarry in Hong Kong and an 

Overseas Case Study 

Mark Lok Hin LAM 

Bio-Products from Microalgae Biomass Keat Teong Lee 

(i) Modeling of simultaneous inhibition of Methanosaeta 

concilii by NH3 and Na+ 

(ii)  Microbial community dynamics of methanogenesis 

from acetate during ammonia overloading shocks 

Joonyeob Lee 

(i) Application of Synthesized Bovine Serum Albumin-

Magnetic Iron Oxide (BSA-MIO) for Phosphate 

Recovery 

(ii)  Performance of Coagulation and Flocculation by Slow 

Mixing Presence in Test-Bed Scale Ballasted 

Flocculation process 

Won-Hee Lee 

Soil moisture enhancement and turbid water control using 

polymer-based soil additive against climate change 

Sangsoo Lee 

Developing reduction technology of ammonium-salt based 

inorganic second aerosol from livestock manure composting 

process 

Sang-Ryong Lee 

Developing methodology to determine the efficacy of odor 

reduction technology of liquid fertilizer circular operation 

technique system 

Sang-Ryong Lee 

Iron-cross linked alginate derived Fe/C composites for atrazine 

removal from water 

Cheng Lei 

Antibiotic resistant genes (ARGs) in the atmosphere at pristine, 

regional background, and human impacted sites 

Xiang-dong Li 

Direct filtration of municipal wastewater using flat-sheet 

ceramic membrane for pollutant removal and resource recovery 

Xiao-yan Li 

Economic and Carbon footprint of Negative Emission Hybrid 

Renewable Energy Systems: A Multi-region Analysis 

Lanyu Li 

Ammonia-oxidizing communities and shaping factors in heavy 

metal contaminated soil remediated by biochar and compost 

Mingyue Li 

Immobilization of multi-enzyme catalysts for facilitating the 

degradation of chlorophenol using zeolite from coal fly ash 

Yejee Lim 

Combined Toxicity of Nanoparticles and Co-existing 

Contaminants 

Daohui Lin 

Liquid-Phase Environmental Catalytic Applications Using 

MOF Derivatives And Composites 

Kun-Yi (Andrew) Lin 

Recent advancement in succinic acid production by engineered Carol Lin 



yeasts: with special focus on organic wastes valorization 

Coadsorption of Fe(III) and tetracycline onto poly (acrylamide-

co-sodium acrylate) in aqueous solutions 

Yiqing Lin 

Enhancement of Pb (II) adsorption by Boron doped ordered 

mesoporous carbon 

Yuanyuan Liu  

(i) Core-shell Structured Fe-N-C Biochars Derived from 

Biowastes as Efficient Electrocatalysts for Oxygen 

Reduction Reaction 

(ii)  Valorization of Inorganic Sludges to Fabricate Effective 

Visible-light-responsive Titanium-containing 

Photocatalysts 

Shou-Heng Liu 

Effects of a mineral amendment on thallium mobility and 

fractionation in highly contaminated soils 

Juan Liu 

Simultaneous removal of Cd(ň) and As(ŉ) from agricultural 

irrigation water with graphene-like porous biochar supported 

nanoscale zero-valent iron 

Kai Liu 

Application of biochar and mineral combined with nano-zero-

valent iron in heavy metals contaminated sediment remediation 

Qunqun Liu 

Production of furanic chemical from agricultural waste by 

biochar catalyst with ionic liquid 

Chun-Hung Liu 

Co-occurrence of Heavy Metals, Antibiotics and Resistance 

Genes in Sediments of Changshou Lake in the Three Gorges 

Reservoir Area, China 

Jie Liu 

Selective Phosphate Removal from Water and Wastewater 

using Sorption: Process Fundamentals, Removal Mechanisms, 

and Enhancing Strategies 

Irene Lo 

High Capacity and Long Cycle Performance of Fluorinated 

Si/C Composites with Micro/nanoarchitectures for Advanced 

Lithium-ion Batteries 

Xiao-Ying Lu 

Effects of coastal reclamation on the ecological risks of heavy 

metal pollution in wetland soils in a Chinese estuary 

Qiongqiong Lu 

Formulations of Biosurfactant-based Dispersants for Oil Spill 

Remediation 

Ekawan Luepromchai 

Volatile fatty acids production from syngas by integrating with 

anaerobic fermentation of organic wastes 

Gang Luo 

Benign-by-design processes for a more sustainable future Rafael Luque 

Bioavailability of As, Cd, & Pb in Foods: Implications for 

Human Health 

Lena Ma 

Selecting cost-effective areas for systematic restoration 

planning of coastal wetlands 

Tiantian Ma 

Health risk assessments of polycyclic aromatic hydrocarbons 

in freshwater fish cultured by food waste-based feed 

Brian YB Man 

(i) Waste Tire Rubber Chips Liquefaction and Utilization 

for Absorptive Recycling of Spilled Oils 

Ncobile Bagezile 

Mdlovu 



(ii)  Degradation of Simulated Chromium-Contaminated 

Wastewater Using Polyethylenimine-Modified Zero-

Valent Iron Nanoparticles 

(i) Formulation and Characterization of PDVB-based 

Solid Acid Catalysts for Biodiesel Production via 

Transesterification of Palmitic Oil 

(ii)  Preparation and Decontamination of TNT, RDX, and 

HMX Explosives onto Zero-Valent Iron Nanoparticles 

Ndumiso Vukile 

Mdlovu 

Mechanism on electrochemical generation of oxidant Sujin Min 

Biochar: an effective amendment to reduce soil pollution and 

for the implementation of phytomanagement strategies 

Domenico Morabito 

Arsenic adsorption onto modified clays in contaminated soil 

and water: Impact of pH and competitive anions 

Raj Mukhopadhyay 

Appropriate pollution control technologies for antibiotics and 

hormones in swine wastewater 

Huu Hao Ngo 

Sunlight-driven Water Splitting using Bismuth-based Ternary 

Oxide Photocatalysts 

Yun Hau Ng 

Arsenic Accumulation by Rice Under the Influence of 

Inorganic and Organic Amendments 

Nabeel K Niazi 

Concentration and bioreactivity of on-road particle emission: a 

Tunnel  Study in Hong Kong 

Xinyi Niu 

Waste-driven Factory to Integrate Waste-to-Energy 

Technologies 

Abdul-Sattar Nizami 

Overcoming Two Challenges in Utilization of Two-

dimensional Materials - Irreversible Restacking and Site-

specific Functionalization 

Isao Ogino 

Progress, barriers, and prospects for achieving a Hydrogen 

Society: Opportunities for SMART biochar technology 

Yong Sik Ok 

Probabilistic Health Risk Assessment for Children in Taiwan 

by Estimating Soil and Dust Ingestion Rate in SHEDS Model 

Kuan-Hsuan Pan 

Mitigating Arsenic exposure through its bacterial 

transformation and bio-availability reduction 

Ashok Pandey 

Activation of Persulfate by Magnetic MWCNTs/MIL-101(Fe) 

for degradation of Ciprofloxacin 

Ya Pang 

Extraction and separation of rare-earth elements (REEs) from 

coal ash in Korea 

Sungyoon Park 

The kinetics and treatment performance of microcystin and 

biomass of concentrated algal by a non-thermal plasma 

Rumi Park 

Selective production of BTX aromatics by mild 

hydrodeoxygenation of phenolic lignin model compounds 

Young-Kwon Park 

Nano Catalysis for Biofuels and Biochemicals of 

Biofeedstocks: Vernicia fordii Wood 

wanxi peng 

Degradation of several polycyclic aromatic hydrocarbons by 

laccase in reverse micelle system 

Xin Peng 



Bacterial diversity and bacterial-based products for 

biodegradation of  petroleum hydrocarbons 

Onruthai Pinyakong 

Significance of pump-and-treat method in remediation of 

highly contaminated soil and groundwater environment; based 

on example of former óZachemô Chemical Plant (Bydgoszcz 

City, northern Poland) 

Adam Postawa 

Global Perspective of Pharmaceutical Residues Occurrence In 

Drinking Water and Its Associated Potential Health Impacts 

Sarva Mangala 

Praveena 

Simultaneous manganese adsorption and biotransformation by 

bacterial cell-immobilized biochar: removal kinetics and 

mechanism 

Sumana Ratpukdi 

Microalgae Scenedesmus Obliquus Cultivation by Cell 

Encapsulation Technique for Biodiesel Production 

Thunyalux Ratpukdi 

Biochar as Bioresource for Immobilizing Pollutants in Soils Jºrg Rinklebe  

The synergistic effect of combination system of non-thermal 

plasma and catalyst bed for decomposition of VOCs 

Sumin Ryu 

Bio-reactive Clay Minerals for Contaminant Remediation Binoy Sarkar 

Molybdenum disulfide functionalized Ti3C2Tx MXene 

nanosheets for mercury removal 

Asif Shahzad 

Revisit the Molecular Sieving Behaviour in Zeolite LTA for 

High-performance Gas Separation 

Jin Shang 

Design of bespoke bio-based solvents James Sherwood  

Effect of Source-Classified Collection and Mixing Collection 

on the Emission Characteristics of Odor from the Dustbin of 

Household Waste in the Residential Areas 

Xiaoxiao Shi 

Impoundment and flow regulation enhance riparian 

denitrification in reservoirs 

Wenqing Shi 

Extraction of Cesium fixed on Clay minerals by Freezing and 

Thawing 

Donghun Shin 

Various Utilization of Functionalised Biochar Derived from 

Red Mud and Other Industrial Wastes 

Hocheol Song 

Mitigating Arsenic exposure through its bacterial 

transformation and bio-availability reduction 

Vikas Srivastava 

Mechanistic investigations on asymmetric N-H and O-H 

insertions catalyzed by metal/chiral guanidine catalyst 

Zhishan Su 

Facile Fabrication of Meso-hydroxyapatite for Highly Efficient 

Sequestration of Uranium(VI) from Aqueous Solution 

Minhua Su 

Life cycle assessment of textile waste recycling by biological 

method: A circular economy perspective 

Karpagam 

Subramanian 

Volatile organic compound emission profiles of rural cooking 

and heating in Guanzhong Plain, China, and its potential effect 

on regional O3 and secondary organic aerosol formation 

Jian SUN 

Catalytic Ozonation of Antibiotics Using Nano-Magnesium 

Hydroxide 

Qi Sun 



Reduction of degradation and toxicity of sulfonamides and 

penicillins during treatment of microalgal in livestock 

wastewater 

SOOYOUNG SUNG 

Polyhydroxyalkanoate production in two-stage continuous 

stirred tank reactor activated sludge systems using glycerol as 

a carbon source 

Benjaporn 

Suwannasilp 

Effects of different biochars on mobility and extractability of 

metals and As in soils 

Filip Tack 

A Simple and Green Method to Construct Cyclodextrin 

Polymer for The Effective and Simultaneous Estrogen 

Pollutant and Metal Removal 

Peixiao Tang 

Quantitative assessment on soil enzyme activities of heavy 

metal contaminated soil remediated by biochar and compost 

Jiayi Tang 

Effect of chlorides on sewage sludge-derived biochar: carbon 

fractions and chemical stability 

Yuanyuan TANG 

Photo-degradation of 14C-polystyrene nanoplastics Lili Tian 

Biochar presence in soil significantly decreased saturated 

hydraulic conductivity due to swelling 

Lukas Trakal 

Adding value to biorefinery and pulp industry side-streams: 

Lignin valorization to fuels, chemicals and polymers 

Konstantinos S. 

Triantafyllidis 

Catalytic conversion of carbohydrates to value added 

chemicals via the furanic platform 

Karine Vigier 

Enhanced removal of Oxytetracycline Hydrochloride antibiotic 

from aqueous media using wood based nanobiochar 

Meththika Vithanage 

Effect of Contrasting Biochars on Immobilization of Cadmium 

and Di-(2-ethylhexyl) Phthalate in Soils 

Hailong Wang 

Iron-based Technologies for Immobilization of Heavy Metals Linling Wang 

The relationship between soil properties and bioaccessibility of 

Cr and Ni in geologic and anthropogenic contaminated soils 

Ying Lin Wang 

Co-adsorption of zinc and chlortetracycline onto 

montmorillonite at different pH 

Lingqing Wang 

(i) Recycling of Reverse Osmosis Wastewater by MCDI 

(ii)  Capacitive Deionization of Arsenic from Contaminated 

Underground Water 

Hong Paul Wang 

Metabolomics Integrated with Transcriptomics Reveals 

Synthesis of Lipids in Suaeda salsa 

Xin Wang 

Co-reduction of phosphorus and nitrogen release from 

sediments using oxygen nano-bubble-modified minerals 

Jingfu Wang 

Effects of phragmites communis straw addition on nitrogen 

mineralization in degraded saltmarsh soils 

Wei Wang 

Machine learning and dataКdriven optimization in urban 

energy and environmental systems 

Xiaonan Wang 

Comprehensive analysis of the influence of environmental 

factors and genotypes on the energy quality of sweet sorghum 

YUQING WEI 



Ammonia Inhibition on Methane Production and Glutamate 

Removal from Wastewater in a UASB Reactor during Long-

term Operational Period 

Yanxiao Wei 

Carbon Capture of Rice Straw via Slow Pyrolysis with an 

After-pyrolysis Vapor Catalytic Converter 

Yu-Ling Wei 

Using Biochars Produced from Thai Agricultural Waste 

Materials for Water Treatment in Aquaculture 

David Werner 

Enhanced Photo-fermentative Poly-ɓ-hydroxybutyrate 

Production from Crude Glycerol Medium by 

Rhodopseudomonas palustris 

Po Kong Wong 

Metal-Organic Frameworks (MOFs) Derived Effective Solid 

Catalysts  for Lignocellulosic Biomass Valorization 

Kevin C. W. Wu 

Scaffolding Co3O4 Nanocrystals on ZnO Nanorods using 

Pulsed Electrodeposition for Improved Electrochemical 

Oxygen Evolution Reaction 

Hao Wu 

Rapid and effective removal of uranium (VI) from aqueous 

solution by facile synthesized hierarchical hollow 

hydroxyapatite microspheres 

Yanhong Wu 

Biohydrogen production from anaerobic co-fermentation of 

rice straw and pig manure: Effects of inoculum pretreatment 

and substrate mixture ratio 

Jun Wu 

A novel nanoporous BiVO4 photocatalyst for the removal of 

Cr(VI) under visible-light illumination 

Guangyu Xie 

Carbon-based Materials as Green Catalysts for Biorefineries Xinni Xiong 

Developing a DPSIR-based Sustainability Assessment 

Framework to Evaluate the Spatial Distribution of 

Groundwater Sustainability in China 

Jia Xiyue 

Mechanism Study of the Utilization of Photochemical 

Circulation between NO3ī and NO2ī in Water to Degrade 

Photoinert Dimethyl Phthalate 

Lijie XU 

Removal of Aquatic Ammonium by Hydrothermal 

Decomposition Product of Struvite Pellet 

Kangning Xu 

Biotechnological potential of microbial heavy metal resistance 

functional genes and applications in bioremediation 

Piao Xu 

Flexibility of Energy Systems with Renewable Penetration Jinyue Yan 

Eco-friendly catalytic conversion of biomass-derived 

monomers into biofuels using metal catalysts 

Kai Yan 

Comparison of catalytic efficiency in the production of 

microalgae biofuel 

Sol Yang 

Assessment on the effects of aluminum-modified clay in 

inactivating internal phosphorus in deep eutrophic reservoirs 

Xiaohong Yang 

Synthesis of NaP Zeolite from Industrial Waste Lithium Silicon 

Power for Removal of Cu2+ 

Lu Yao 

Fine Particles when Sediment Resuspension Hinders the Qitao Yi 



Ecological Restoration of Shallow Eutrophic Lakes 

(i) Selectivity on zeolite types in ionic liquid-templated 

synthesis 

(ii)  Ionic liquid-templated synthesis of 1-D zeolite as a 

potential catalyst for selective biomass conversion 

Alex Yip 

Effect of application of composted horse manure on 

components of leaching water in the volcanic ash soil of Jeju, 

Korea 

Jihyun Yoo 

Removal of Cr (VI) by ascorbic acid coated magnetite Sunho Yoon 

Energy Recovery of Chitin via a Pyrolytic Platform Using CO2 Kwangsuk Yoon 

Long-Term Operation of Plant Microbial Fuel Cells for Urban 

Green Roof 

Chang-Ping Yu 

Effect of Distiller's Grains and Sewage Sludge Compost 

Application on the Vegetation Restoration in the Shale Gas 

Production of Arid and Semi-Arid Areas 

Bao Yu 

Sandwiched SiO2@Ni@ZrO2 as a Coke Resistant 

Nanocatalyst for Carbon Dioxide Reforming with Addition of 

Methane 

Fei Yu 

Improvement of energy density and grindability for wood 

pellets by torrefaction 

Seunghan Yu 

Phosphorus fractions and influencing factors in surface soils of 

estuarine wetlands with different flooding conditions before 

and after flow-sediment regulation in the Yellow River Delta, 

China 

Lu Yu 

Decomplexation of Cr(III)-citrate complexes from aqueous 

solution by mFe/Cu process 

Yue Yuan 

Carbon Materials of Different Origins for Pollution Abatement Guodong Yuan 

Delignification Kinetics of Oil Palm Empty Fruit Bunch (EFB) 

in Sucrose-Based Low Transition Temperature Mixtures 

(LTTMs) 

Suzana Yusup 

Removal of Phosphate from Water by Biochar Derived from 

Paper Mill Sludge 

Ming Zhang 

Water-assisted Selective Hydrodeoxygenation of Phenol to 

Benzene over Ru Composite Catalyst in Biphasic Process 

Shicheng Zhang 

Biomass Stabilization: Phosphorus Fixation and Utilization Tao Zhang 

Coastal wetland restoration enhances the soil bacterial diversity 

and strengthens their interactions: an evidence from a wetland 

desalination project 

Guangliang Zhang 

Clean Composting ï Opportunities, Approaches and 

Challenges 

Zhang Zengqiang 

Zhang_Phycoremediation of Coastal Waters Contaminated 

with endocrine-disrupting chemicals by Green Tidal Algae 

Cui Zhang 

Health Assessment of Waste Gas Exposure During Food Waste 

Anaerobic Digestion 

Guodi Zheng 



Abstracts  

(Listed in Alphabetical Order of Presenterôs Last Name) 

 

 

Highly efficient removal of pefloxacin from aqueous solution 

by acid-alkali modified sludge-based biochar: adsorption 

kinetics, isotherm, thermodynamics and mechanism 

Yongxin Zheng 

Human activities facilitate mercury methylation in the 

environment 

Huan Zhong 

Magnetic biochar based composites for the removal of 

antibiotics from water 

Yaoyu Zhou 

Enhanced separation performance and Cr(VI) ions removal 

efficiency of kenaf biochar via facile coupling to magnetic 

BiFeO3 on cross-linked chitosan 

Daixi Zhou 

The application of machine learning methods for prediction of 

heavy metals sorption onto biochars 

Xinzhe Zhu 

Effects of turbulence on carbon emission in shallow lakes Lin Zhu 

Triplex DNA helix sensor based on rGO and EAu for sensitive 

lead (II) detection 

Yuan Zhu 



Photocatalytic Degradation of Diphenamid Herbicide via  

 Activation of an Air Waste Product under Visible LED using a 

Photocatalyst 

Amal Abdelhaleem 1,*, Wei Chu 1,* 

1 Department of Civil and Environmental Engineering, Hong Kong Polytechnic University, Hung Hom, 

Kowloon, Hong Kong, China 

 
* Corresponding author: E-mail: wei.chu@polyu.edu.hk (Wei Chu) 

* Corresponding author: E-mail: amal.abdelhaleem@connect.polyu.hk (Amal Abdelhaleem) 

 

Abstract:  Sulfite is a waste product that can be produced from flue-gas desulfurization process. 

Most recently, a few investigations have been conducted to activate sulfite for generating 

valuable reactive radicals through a photocatalytic process. Accordingly, a novel approach was 

proposed in this study by using Fe impregnated N-doped TiO2 photocatalyst (FeN-TiO2) for 

activating sulfite under visible LED irradiation (Vis LED). The FeN-TiO2/sulfite/Vis LED 

process was proven to be effective for the degradation of  diphenamid herbicide through the 

generated SO4īÅ and ÅOH species. Sulfite activation mechanism was elucidated, and sulfite 

residuals were monitored during the photocatalytic reaction. Thirty intermediates were 

detected using the proposed process and twenty-four of them were newly identified in this 

study. Four major routes including N-dealkylation, hydroxylation of the aromatic cycle, 

isomerization, and rupture of benzene ring linkage were involved in the degradation 

mechanism of diphenamid. Furthermore, the rupture of the benzene ring linkage route was 

reported for the first time in this study. Overall, the FeN-TiO2/sulfite/Vis LED process could 

be a practical and green technology for the degradation of organic pollutants. 

Keywords: Diphenamid, impregnation, LED, Fe-N doped TiO2, sulfite activation 
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Abstract 

Merely USA produces 20 tons of nickel oxide nanoparticles (NiO-NPs) annually. Although, 

health and environmental hazards of Ni are  ironclad; however, that of NiO-NPs are still 

obscure. Current study appraised the impact of NiO-NPs exposure (0, 5, 50, 200, 500 and 1000 

mg kgï1 soil) on the earthworm (Eisenia fetida) survival (28 d), reproduction (56 d), 

histopathology ultrastructures, antioxidant enzymes and oxidative DNA damage. Lower 

concentrations of NiO-NPs (5, 50 and 200) did not influence the survival, reproduction and 

growth rate of adult worms significantly. However, reproduction reduced by 50-70% with 500 

and 1000 mg kgï1 exposure, which also induced oxidative stress leading to DNA damage in 

earthworms. Ultrastructural observation and histology of earthworms exposed to higher NiO-

NPs concentrations revealed abnormalities in epithelium layer, microvilli and mitochondria 

with underlying pathologies of epidermis and muscles, as well as adverse effects on the gut 

barrier. Apparently, this is the first study unveiling the adverse effects of NiO-NPs on a soil 

invertebrate. These preliminary findings clue towards looking extensively into the risks of NiO-

NPs on soil organisms bearing agricultural and environmental significance.  

Keywords: Earthworms; Gastrointestinal tract; Histology; Enzyme activity; DNA damage 
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The pollution of surface waters with pharmaceuticals, engineered nanomaterials, 

halogenated industrial chemicals, and other contaminants of emerging concern (CECs) has 

become a major issue around the world because of their adverse human health and ecological 

effects. The advancement in our knowledge on CECs has been driven by the introduction of 

highly sensitive and powerful analytical instrumentation that allows trace quantification by 

target analysis, and identification of other contaminants by non-target analysis using high-

resolution mass spectrometers. Metabolomics, the global profiling of metabolite composition, 

is a powerful technique that can be applied to answer a diverse set of research questions 

concerning effects of toxicants on organisms. It has recently emerged as a tool to understand 

complex environmental perturbations in biological systems, especially at sub-lethal 

concentrations. Organisms can be affected by different stressors such as xenobiotics or increase 

in concentration of natural compounds such as nitrogen, phosphorous, and sulfur. 

Metabolomics has facilitated a better understanding of the effects of these perturbations on 

organisms such as plants, animals, and humans providing phenotypic and biological 

information in a high throughput manner.  

In this presentation, examples of new applications of non-target analysis in elucidating 

fate and transport of CECs and in investigating their ecotoxicity based on metabolomics 

approach will be discussed. Results from a global reconnaissance of antimicrobials and other 

pharmaceuticals in wastewater and surface waters from 7 countries (Bangladesh, Hongkong, 

India, Philippines, Sweden, Switzerland, U.S.A) will be presented using both target and non-

target analysis. Results from the non-targeted analysis revealed the presence of several 

additional contaminants in the water samples that were otherwise not included in the list of 

targeted compounds. Antimicrobials are of particular interest since their presence in wastewater 

and surface waters plays a role in the development of antimicrobial resistance in the 

environment. Other CECs such as antidepressants, personal care products, and polar pesticides, 

are also significant because they may contribute to the selection pressure that affects the 

evolution of antimicrobial resistant bacteria. In addition, examples of recent applications of 

metabolomics to study the ecological effects of engineered nanoparticles in plants and human 

cell lines will be discussed. For instance, the effects of copper oxide nanoparticles (CuO NPs) 

on a biological model plant, Arabidopsis thaliana, was investigated using a complementary set 

of mass spectrometry-based approaches. Metabolite profiling was performed using two 

platforms of high-resolution MS: liquid chromatography (LC) quadrupole time-of-flight mass 

spectrometry (LC-QToF-MS) and LC Q ExactiveTM Hybrid Quadrupole-OrbitrapTM-MS (LC-

Orbitrap-MS).  Mass accuracy, sensitivity, and selectivity of high-resolution mass 

spectrometers are key to successful targeted and non-targeted analysis of organic contaminants 

in the environment. The work presented here addresses the challenges and opportunities in the 

analysis of trace levels of CECs in water samples, and the advantages and limitations of 

metabolomics approaches in assessing toxic effects of CECs.  

Keywords: high-resolution mass spectrometry, metabolomics, ecotoxicity, suspect screening, 

antibiotics, pharmaceuticals, engineered nanomaterials 
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Heterogeneity in either chemistry or microbial activity-based contaminant stabilization and 

environment remediation methods is a major obstacle. An innovative nondestructive method, 

spectral induced polarization (SIP), which demonstrated promises in monitoring the 

remediation activities involving chemical or microbial activities, was used in this study to 

monitor enzyme induced calcite precipitation (EICP). Complex conductivities, together with 

the shear wave velocities (Vs), of an EICP modified sand were monitored with a self-developed 

SIP-BE column. Mean precipitate size was calculated by relaxation time (Ű) and Schwarz 

equation. Precipitate content was calculated from global polarization magnitude (mn) by 

cumulative gamma distribution function with R2 = 0.989. Stiffness property of the enhanced 

geomaterial, in terms of Vs, correlates to mn with cumulative lognormal distribution function 

well with R2 = 0.967. The results suggest that spectral induced polarization can be used as an 

effective non-destructive monitoring tool to assess the chemical or microbial processes related 

to environment remediation. 
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Biochar, may immobilize the potentially toxic elements (PTEs), enhance soil properties, and 

act as a sink of carbon, has attracted increasing attention in the area of soil remediation. 

However, change of environmental conditions might alter the immobilization effects by the 

biochar, for example, redox potential (EH), pH, and temperature. Under flooding conditions, 

the EH and pH of the soil can be significantly changed. Therefore, we evaluated pine sawdust 

biochar produced at 300 (BC300) and 550 oC (BC550) and its feedstock, pine sawdust biomass 

(BM) under dynamic redox conditions (~ï300 to +200 mV). The results show that BC550 

greatly reduced the amount of dissolved Pb and phytoavailable Pb. This might be due to the 

higher alkalinity and aromaticity of BC550 compared with BM and BC300. The highest 

amount of dissolved Pb were obtained at ï100 to 0 mV in the soil of control (without any 

amendment), soil amended with BM and BC300, which could be connected with the Fe/Mn 

oxide chemistry under varying EH. The results of Pb X-ray absorption fine structure analyses 

also support that Pb speciation in the soil amended by BC550 is more stable than those amended 

by BM and BC300 under changed EH conditions. Our results suggested a higher pyrolysis 

temperature is beneficial for Pb immobilization under dynamic EH conditions.  

Keywords: Paddy soils; soil remediation; lead; waste management 
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Microalgae-based ñbiorefineryò systems are considered sustainable for addressing global 

environmental challenges including effective wastewater treatment and clean energy supply. In 

this study, the potential of two different microalgae namely, Scenedesmus and Tetraselmis 

microalgae was explored for real wastewater treatment and lipid production. Scenedesmus 

exhibited the higher (64-86%) removal of total nitrogen, total phosphate, and total organic 

carbon as compared to Tetraselmis (40-45%). C16 and C18 were found to be the major fatty 

acids, as revealed by fatty acid methyl esters (FAMEs) analysis, in the cultivated microalgae, 

the fundamental prerequisite for biodiesel production. Furthermore, microalgae growth in 

recycled cultivation water was also investigated, and after the first cycle of microalgae 

cultivation, a second sequential cultivation cycle was initiated. Overall treatment efficacy was 

improved after the second cultivation cycle and microalgae exhibited better growth and 

increased removal efficiency of target contaminants in wastewater. Substantial differences in 

the percentage of saturated fatty acids and polyunsaturated fatty acids in lipid profile of 

harvested microalgae were observed after the first and second cycle of cultivation. 
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Development and Dissemination of Antibiotic Resistance in the 
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As the global health crisis caused by antibiotic resistant bacteria has continued to worsen, 

there have been innumerable studies detailing the scope of the problem, but relatively few 

studies have effectively examined the specific causes for the spread of antibiotic resistance in 

the environment from a truly mechanistic standpoint. How, when, and where antibiotic 

resistance develops and spreads in the environment is still only understood in a very 

generalized nature. Mathematical models can be an important tool to overcome these gaps in 

knowledge if dominant physical, chemical, and biological processes can be accurately 

simulated. This presentation highlights ongoing research that is designed to quantify variables 

that regulate the spread of antibiotic resistance via horizontal gene transfer, the fate and 

transport of antibiotic resistant bacteria and antibiotic resistance genes in the environment, 

and what management practices can be utilized to control changes in antibiotic resistance in 

the environment. The potential use and limitations of mathematical models and the need for 

multi-disciplinary research to overcome challenges will be discussed.   



Green approaches on the utilisation of polysaccharide wastes 
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It has been shown that two novel green technologies (StarbonÈ materials preparation and low-

temperature microwave activation) could be efficiently applied to polysaccharide waste 

utilisation. Both of these technologies could help to reduce waste simultaneously with the 

production of materials and essential industrial products. StarbonÈ technology can produce 

mesoporous materials from such polysaccharides as starch, pectin and alginic acid. Due to its 

flexibility this technology can manufacture materials with different textural properties and 

controllable functionality, and as such, has been applied for the catalytic and chromatography 

applications as well as recovery and purification of critical metals such as lithium, cobalt, 

beryllium, silver and gold from aqueous systems. A high degree of mesoporosity (higher than 

70%) and relatively large pore diameter (> 5nm), enables the StarbonÈ materials to adsorb 

bulky industrial dyes reversibly. Low-temperature microwave treatment is complementary to 

the StarbonÈ technology, as it focuses on the depolymerisation of cellulose and hemicellulose 

to high-value products. The most promising use from wet biomass (e.g. seaweed, microalgae) 

utilisation perspective is a capability of microwave irradiation to activate lignocellulosic 

materials at very low temperature, producing in the presence of water solution different types 

of mono and oligosaccharides. These sugar-rich solutions could be used for further 

biological/enzymatic treatment and production of bio-gas and bio-ethanol. The alternative 

method of microwave activation of the polysaccharides is pyrolysis. MW technology makes it 

possible to achieve low-temperature pyrolysis of the main biomass constituents: hemicellulose 

(160-170ÁC), cellulose (180ÁC) and lignin (200-220ÁC). The large difference between the 

temperature of the constituentsô activation guarantees a selective MW-activation of the 

targeting part of biomass. The thorough study of the mechanism of MW-activation of 

polysaccharides has been proposed and green clay catalysts were applied to drive the MW-

pyrolysis towards levoglucosenone. Finally, both StarbonÈ and microwave technologies are 

scalable and could be applied for multi-tonne processes. 

 

Keywords: waste, mesoporosity, microwave, polysaccharides, hydrolysis. 
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To date, recovery of gold from e-waste products has received significant attention due to its 

high economic value. The present study reports glutaraldehyde-crosslinked-chitosan (GCC) 

beads as a novel and low cost bio-adsorbent for effective recovery of gold from e-waste leached 

solution. The fabricated GCC beads was successfully characterized using various analytical 

instruments (SEM, FTIR, XRD and XPS) at different degree of crosslinking and aldol 

condensation. It was found that the GCC beads showed excellent selectivity toward Au(III) as 

well as other precious metal species while have almost no affinity toward other metal ions at 

the experimental conditions (pH 2). Increasing crosslinking degree produces a significant 

enhancement of both adsorptive selectivity and capacity toward Au(III) ion. Indeed, the 

equilibrium adsorption of Au(III) by the beads agreed to the Freundlich isotherm model with 

the maximum capacity found up to 880 mg/g. Synergistic effect among electrostatic interaction, 

chelating coordination and reduction was successful proposed for the Au(III) adsorptive 

mechanism. The GGC51 beads were applied for recovery of gold from acidic leaching solution 

of PCB sample with highly selective and efficient performance (> 95 % of gold purity in a gold 

desorbed solution), promising a high potential for the application of this bioadsorbent in 

recovery of gold from acidic leachates (e-waste).  

 

Keywords: Gold recovery; Gold adsorption, Chitosan beads, Glutaraldehyde crosslinked 

chitosan, e-waste. 

  

mailto:yhlee42@gist.ac.kr


The global arsenic problem and its mitigation to tackle with the 2030 

Sustainable Development Goals (SDGs) 

Jochen Bundschuh1,*, Indika Herath1, Prasanna Kumarathilaka1, Yong Sik Ok 2,1 
1 UNESCO Chair on Groundwater Arsenic within the 2030 Agenda for Sustainable Development & Faculty of 

Health, Engineering and Sciences, University of Southern Queensland, West Street, Toowoomba, 4359, QLD, 

Australia 

2 Korea Biochar Research Center & Division of Environmental Science and Ecological Engineering, Korea 

University, Seoul 02841, Korea 

 
* Corresponding author. Tel: +61 7 4631 2694, Fax: +61 7 4631 2694 2526  

E-mail: Jochen.Bundschuh@usq.edu.au 

Worldwide, over 100 countries are impacted by arsenic (As) of mostly geogenic origin that 

especially contaminates groundwater sources used for drinking and irrigation. The existence of 

As in drinking water at toxic levels has been a risk for more than 200 million people all over 

the world. However, not only these As-affected areas, but also the import of food from As-

affected to non-affected areas is particular of concern in terms of human health risks. For 

example, import of rice with elevated As contents from As affected regions has become a global 

health concern.     

ñArsenic in the environmentò is a transdisciplinary array of themes comprising geogenic As 

and its speciation in water, food, house dust, atmosphere as well as its implications for human 

health. Mitigation of health, ecological and economic issues associated with As contributes to 

different extents directly or indirectly for achieving most of the 2030 SDGs. These include 

water, food, health, poverty/hunger, gender, economics, education/information, justice/equality, 

quality of life (in aquatic systems and on land), energy/climate change and economics. 

Therefore, global scale actions are an urgent necessity in research, training and knowledge 

dissemination related to the global As problem including, scientific aspects and mitigation 

strategies. Approaches further connect with socio-economic and environmental issues, 

contributing to human development at national, regional and global levels.  

We showcase a holistic approach for mitigating the global As problem in different systems. 

Naturally occurring processes by which the formation of a variety of As species occurs in these 

systems is discussed in relation to particular geological, geochemical, geographical, and 

climate conditions Human exposure to different As species that are highly variable in 

bioavailability and toxicity are discussed. Remediation strategies based on simple, low-cost, 

environmentally sustainable and socially accepted technologies and methods are highlighted.    

Keywords: Arsenic; groundwater; environment; rice; social aspects; mitigation 
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A model was developed to predict adsorption isotherms of pharmaceuticals, personal care 

products and endocrine disrupting chemicals (PPCPs/EDCs) onto various types of adsorbents 

using a combination of Polanyi potential theory, molecular connectivity indices (MCIs) and 

molecular characteristics.  Polanyi theory provided the basic mathematical form for the 

correlation. MCIs, hydrophobicity and H-bond donor/acceptor were used to normalize the 

Polanyi equation based on the molecular structure and adsorption mechanism. The correlation 

was first developed using 46 PPCPs/EDCs adsorbed onto 162 carbonaceous materials. The 

correlation can simulate those experimental data well with 44.84 % standard deviation (SDEV). 

The extrapolation of the 46 PPCPs/EDCs to other 118 carbonaceous materials gave 42.01 % 

SDEV. The model can predict adsorptive characteristics of 9 new PPCPs/EDCs, onto 23 

carbonaceous materials in ultrapure water, with 47.97 % SDEV. When applying non-

carbonaceous adsorbents, the models can still predict the adsorption of PPCPs/EDCs gave 

90.09 % SDEV. The developed PD ï MCI ï hydrophobic ï H bond model approach may 

provide a simple means for predicting adsorption capacities of PPCPs/EDCs onto various 

adsorbents. 
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Accidental ingestion of contaminated soil has been recognized as an important pathway of 

human exposure to lead (Pb), especially for children through hand-to-mouth activities. Intake 

of food following the soil ingestion may affect the bioaccessibility of Pb in the gastrointestinal 

tract. In this study, the effect of bread, spinach, and soft drink on the transformation and 

subsequent bioaccessibility of Pb in two soils was determined by the physiologically based 

extraction test. 

The bread increased the Pb bioaccessibility (Pb-BA) in PbCO3-contaminated soil in the 

intestinal phase, but the decreased Pb-BA was observed in the gastric phase after the steamed 

bread was added. The decrease was attributed to the formation of Pb phosphate precipitates 

However, in the soil contaminated with free Pb2+ or sorbed Pb forms, the steamed bread 

increased the Pb-BA in both gastric and intestinal phases. This was probably due to the higher 

dissolved organic carbon induced transformation of Fe/Mn oxides-sorbed Pb into soluble Pb-

organic complex. Addition of spinach and soft drink into the two soils reduced the Pb-BA in 

both gastic and intestinal phases. This was probably due to the fiber-induced transformation of 

soluble Pb-organic complex and free Pb2+ into less soluble Pb phosphate minerals. The 

transformation of Pb in the gastrointestinal tract was evidenced and confirmed by XRD, 

MINTEQ modelling, and SEM image and elemental mapping. 

 
Fig. 1 XRD patterns of Pb forms in two soils in the gastrointestinal induced by Spinach 

Keywords: Lead, bioaccessibility, transformation, soil, food 
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Se is required for the growth and metabolism of many species of microalgae. However, high 

concentrations of Se show toxicity to microalgal cells. In the study, the biomass, growth rate, 

total Se content, organic Se content, SOD, CAT, and LPO of Chlorella pyrenoidosa in an 

environment containing Se were determined to explore the effects of selenite on the growth of 

C. pyrenoidosa in different growth phases (exponential phase, late exponential phase, and early 

stationary phase). Bioaccumulation and conversion of selenium in C. pyrenoidosa and toxic 

effect of selenium were further explored. A low dosage of selenite could promote the growth 

of C. pyrenoidosa, but the higher Se concentration strongly inhibited growth and led to the low 

biomass. Algae cells in exponential phase could be exposed to high doses of selenium (Ů5 mg 

Lī1), which was higher than that for the cells in late exponential phase (Ů2 mg Lī1) and the 

cells in early stationary phase (Ů2 mg Lī1). The optimal growth conditions for enriching 

selenium in C. pyrenoidosa in exponential phase were determined as 2 mg Lī1 selenite and 5-

day cultivation. The highest transformation mass was 78Ñ0.5% and corresponding intracellular 

accumulation of organic Se was 72Ñ0.1 ɛg gī1 dry weight. The lower Se concentration induced 

the activities of oxidases, which was conducive to the growth of microalgal cells. The higher 

concentration of Se significantly induced the activities of oxidases, indicating that Se 

accumulation had a significant toxic effect on C. pyrenoidosa. In this way, a great quantity of 

Se-enriched biomass can be produced for nutritional purposes. 

Keywords: Selenium, Chlorella pyrenoidosa, Bioaccumulation, Antioxidants  

 

Fig. 1. Accumulation of Se in cells of C. pyrenoidosa. (a) Total Se content in the dried C. pyrenoidosa biomass 

after testing with different concentrations of selenite during 7-day cultivation. (b) Organic Se concentration and 

total Se concentration on Day 5. 
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Heavy metals represent one of the most important types of soil pollutants. Quick and reliable 

access to heavy metal concentration data is crucial for soil monitoring and remediation. With a 

reduction in sampling and laboratory analyses, the combined use of remote sensing imagery 

and geostatistical methods is well-suited for precision soil mapping in large spatial-time scale. 

When applying this technology, the selection of both indicators and statistical models are 

crucial for the measurement accuracy. 

 

With a dataset of 251 soil samples and remote sensing image of πȢτÍ πȢτÍ resolution, this 

study proposed a new mapping approach integrating Computer Vision(CV) technology and 

supervised learning. In this study, we identified crafting features from variations associated 

with pixel values of remote sensing image. Innovative indicators including spectral derivative 

and distance between pixels are incorporated in the model. Four multivariate techniques (Fuzzy 

Neural Network, Partial Least Squares Regression, Support-vector Machine and Random 

Forest) were compared with the aim of rapidly and accurately predicting soil metal 

concentration. Results indicated that a CV aided Random Forest outperformed 

×ÉÔÈ Á ÐÒÅÄÉÃÔÉÏÎ ÁÃÃÕÒÁÃÙ ÏÆ πȢωφσ  all other models tested. This study suggests the 

potential of assimilating CV technology into feature identification with remote sensing data 

and paves the way for soil contamination prediction using advanced computer technology. 
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one thousand tons of pig hair biowastes (PHB) are produced yearly in Taiwan and improper 

disposal can have a negative environmental impact, contributing to the spread of diseases. Thus, 

the treatment of PHB has become a major environmental and economic challenge. Hydrogen 

can be effectively produced through the catalytic gasification of PHB using a lab-scale fixed-

bed downdraft gasifier by employing 10ï15 wt% NiO/Al2O3 as a catalyst at 753ï913 K. 

Experimentally, Elemental analyses of the PHB show that combustible content such as volatile 

or fixed carbon constituted the main component of a typical PHB mixture. Carbon was the 

primary component with only a little chlorine and sulfur present in both PHB-mixture types. 

In this study, derived kinetic parameters obtained from thermogravimetric experiments were 

refined through simulation calculations. A one-stage process for the thermal degradation of 

PHB was observed and thus a pseudo-first-order PHB catalytic gasification reaction was 

deduced. The catalytic gasification of PHB can be satisfactorily described by the corresponding 

rate equation: dX/dt = (1.16Ĭ1010 Ñ 0.40Ĭ1010) exp ((ï15.5 Ñ 4.5)/(1.987Ĭ10ī3 T)) Ĭ 

(1īX)1.4 Ñ 0.2 [O2]0.7 Ñ 0.2. At a temperature of approximately 780 K, high concentrations 

of gaseous CO2 and CO were produced and also observed using on-line FTIR. This likely 

occurred because of thermal degradation of the PHB in the catalytic gasification process. X-

ray absorption near-edge structural spectra (XANES) confirmed the reduction of Ni(II) catalyst 

into Ni(0). Extended X-ray absorption fine structural (EXAFS) data revealed that the central 

Ni atoms had NiïO and NiïNi bonds with bond distances of 2.04 Ñ 0.05 and 2.45 Ñ 0.05 Å, 

respectively. The PHB was ultimately converted into a hydrogen-rich synthesis gas (syngas, 

CO + H2) (>90% dry basis). When PHB (250 kg/h) was catalytically gasified at 760ï900 K, 

syngas was produced at approximately 1.45 Ĭ 105 kcal/h with 79%ï82% cold gas efficiency. 

The gasification reaction rate of the highly exothermic and rapid water-shift reaction decreased 

as the temperature was increased from 753 to 913 K, which indicates that an increase in the 

reaction temperature favors the formation of H2 and decomposition of CO. Higher 

concentrations of CO2 and H2O were also observed at higher reaction temperatures. Little NOx 

or SOx can exist due to the chemically reducing atmosphere in the PHB catalytic gasifier. 

Moreover, simulation of pilot-scale PHB catalytic gasification demonstrates that the system 

can provide hydrogen of purity > 99.9% and generate 100 kWe for an internal combustion 

engine and 175 kWe for a proton exchange membrane fuel cell. 

 

Keywords: Pig hair biowaste, Catalytic gasification, Hydrogen generation, Fuel cell, Resource 
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Hydrogen adsorption capacity of vanadium based metal organic framework, MIL-47 was 

enhanced significantly through hydrogen spillover effect. The MOFs group holds record of the 

highest specific surface area and higher physisorption of hydrogen molecules. However, it is 

still not sufficient for onboard vehicle use for fuel cell technology. The MOFs alone are not 

able to adsorb considerable amount of hydrogen, but if metal catalyst is incorporated with the 

support into MOFs, the overall hydrogen adsorption capacity is greatly enhanced. In this work, 

MIL -47 was modified with 5 wt% Pd-doped activated carbon and the enhancement of hydrogen 

adsorption was about 65% higher than as-synthesized MIL-47. The hydrogen adsorption on 

modified MIL-47 was recorded as 0.38 wt% at 31 bar and ambient temperature (298 K). The 

highest obtained specific surface area was 1086 m2g-1 and it was confirmed as porous material 

from the N2 adsorption isotherm. The existence of V3+ central atom was ensured from the 

obtained results of XPS and XANES measurement. The fine structural data was obtained from 

EXAFS of the MIL-47 framework and it has shown the bond distance between V and O is 

1.982 Å and the coordination number of central atom is 4.5. 

 

Keywords: Hydrogen storage capacity, Metal organic framework, MIL-47, Pd-doped, 

activated carbon. 
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Integrated gasification combined cycle (IGCC) is gaining momentum as a commercially viable 

source of clean energy. The driving force behind this trend is IGCC based power generation is 

cleaner and more efficient than conventional coal-fired boilers. Sulfur therein must be reduced 

from the hydrocarbon derived synthesis gas (syngas) before it is fed to the combustion turbine. 

Raney catalysts generally have high activities in dehydrogenation processes simply due to 

relatively enrichments of surface active species. However, speciation of raney metal oxides is 

still lacking in the literature. The main scientific issues concerning speciation or chemical forms 

of select elements ultimately depend on their molecular-scale structure. Basic understanding at 

the molecular scale is of great importance and interest in developments of effective 

desulfurization methods. Speciation data such as bond distance, coordination numbers (CN) 

and chemical identity of elements in complex matrixes can be determined by extended X-ray 

absorption fine structure (EXAFS) spectroscopy. X-ray absorption near edge structural 

(XANES) spectra can also provide data of oxidation states of an excited atom, coordination 

geometry and bonding of its local environment. Thus, the main objective of this work was to 

study speciation of zinc and copper in Raney iron oxides by XANES and EXAFS. In addition, 

sulfurization kinetics of ZnO and CuO on Raney Fe2O3 were also investigated. Experimentally 

at a high temperature range of 873-1073 K, desulfurization can be enhanced by 34-43% with 

zinc and copper oxides on Raney iron. Speciation of zinc and copper oxides on the Raney iron 

oxides (ZnO/R-Fe2O3 and CuO/R-Fe2O3) during high temperature desulfurization has been 

studied by X-ray absorption near edge structure (XANES) spectroscopy. Mainly Zn(II) and 

Cu(II) are found in the ZnO/R-Fe2O3 and CuO/R-Fe2O3. Interactions of ZnO or CuO with R-

Fe2O3 were also observed by XRD. By EXAFS, in the 2nd shells, a decrease of Cu-Cu bond in 

CuO/R-Fe2O3 is found during desulfurization. In the 2nd shells, bond distances of Zn-Zn in the 

ZnO/R-Fe2O3 increase after desulfurization. The rate constant (k) and activation energy (Ea) 

for desulfurization with ZnO/R-Fe2O3 and CuO/R-Fe2O3 at 873 K are 7.57x103 and 3.46x104 

cm3/ming, and 155.8 and 89.4 KJ/mol, respectively. 
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Torrefaction is a kind of thermochemical technology for conversion of biomass into solid 

biofuel (solid, liquid, and gas). In this study, the ash effect of biomass torrefaction is analyzed 

and compared with the microcrystalline cellulose (Avicel). Three different biomasses were 

selected, which were bamboo, Cryptomeria japonica and Acacia confusa. Results show that the 

heating value of the bamboo, Cryptomeria japonica and Acacia confusa residues increases to 

5129, 5993, and 5351 kcal/kg after 20 min torrefaction at 310ÁC and was higher than the Avicel 

(4,340 kcal/g). The temperature of the overall exothermal reaction was at about 318.5 and 

453.30oC for raw Acacia confusa, 419.93 and 322.10oC for raw Cryptomeria japonica, and 

323.73oC for raw Avicel; and 316.76 and 452.66oC for torrefied Acacia confuse, 405.32 and 

319.01oC for torrefied Cryptomeria japonica, and 308.40oC for torrefied Avicel. The energy 

densification of torrefied biomass could rise to 1.15-1.17 time than the raw biomass. Due to 

the internal structure of the cellulose crystal structure, it can be found that the cellulose cracking 

temperature higher than hemicellulose. So increasing the torrefaction reaction temperature will 

cause more cellulose to be consumed, the torrefaction peak will be higher. The condensable 

gaseous product was the organic acid liquid. The liquid product consisted of some alkanes, 

alcohols, esters, and amides. The higher the ash contents of the sample composition, the lower 

the weight loss. Because of the structural features of lignin, it can resist any pretreatment of the 

torrefaction reaction temperature; therefore, the lignin is hardly affected by the torrefaction 

reaction, so the torrefaction peak of lignin is much smaller than that of hemicellulose and 

cellulose. It is speculated that the reason is that it contains higher lignin and therefore less 

weight loss. The cellulose crystallinity index of raw Acacia confusa, Cryptomeria japonica, and 

Avicel was 53.57, 48.70, and 82.75%, and 47.12, 37.20, and 41.13% for torrefied ones, 

respectively. The thermal treatment of biomass would destruction the cellulose crystals and 

result in the reduce of cellulose crystallinity index. Additionally, the thermal treatment of 

biomass would destruction the cellulose crystals and result in the reduce of cellulose 

crystallinity index. In order to reduce the usage of fossil fuels, the torrefied solid biomass could 

be mixed with coal in power plant directly. 
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Disposal of solid waste in scientiýc and hygienic manner is becoming a serious concern in 

developing countries, especially in highly populated cities. Asia's largest sewage treatment 

plant (STP) with 345 MLD capacity was installed in Bharwara, approximately 20 km away 

from the heart of city Lucknow, U.P. India. This STP collects sewage from whole city and after 

their biological, physical and chemical treatment released in to Gomti river. As a residual 

filtrate of sewage is being generated everyday with an estimate of 100 MT per month. The 

current infrastructure available at STP is insufficient for the efficient handling and disposal of 

this huge quantity of solid waste on daily basis. In general, collected waste is often dumped in 

open land or used for landýlling, which may lead to severe environmental hazards. Although 

incineration is increasingly being used for waste disposal, but it cannot be advocated widely 

due to the associated toxic gas emissions. Moreover this organic waste cannot be utilized as 

fuel because of low caloriýc value. Available nutrients and carbon content makes the STP's 

solid waste ideal for recycling as manure for crop production. Pollutants and microbial load is 

the only concern left for utilization of STP's solid waste for its utilization as biofertilizer for 

improving the cop productivity. Keeping the above mentioned points in mind this work 

package is designed for utilization of STP's solid waste as beneficial microbes enriched manure 

for improving the crop productivity. 
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Mercury (Hg) is considered as one of the most toxic heavy metals to human beings and living 

organisms. The formation and bioaccumulation of methylmercury formed from inorganic 

mercury under reducing conditions in sediments have posed a serious threat to aquatic 

ecosystems. Using active capping to reduce mercury released from contaminated sediment is a 

low-cost, less environmental damage, and more durable remediation. Activated carbon (AC) 

has been reported as an effective adsorbent to capture mercury. However, Hg species formed 

by reacting with various ions in natural aquatic systems affect Hg adsorptive capacity on AC. 

The objective of the research is to explore the influence of chloride, sulfide, and dissolved 

organic matter (DOM) on the Hg adsorption by AC. Batch experiments can be divided into two 

parts: single factor adsorption and factors integration adsorption. Single factor adsorption is a 

series of aqueous batch experiments of Hg mixed with the three factors individually. To 

determine the main factors and the interaction effects by statistical analysis, factors integration 

adsorption was carried out by mixing Hg with two concentration levels of chloride, sulfide, 

and DOM. After 24-hour reaction under dark condition, the sample was analyzed for dissolved 

Hg (< 0.2 ɛm), Hg particles (> 0.2 ɛm) and AC adsorption capacity. The results showed that 

sulfide and DOM decreased the AC adsorption capacity and formed Hg particles. The 

experiment results also indicated that DOM increased dissolved Hg in the aquatic system. 

These factors can influence mercury distribution significantly. 
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Abstract: 

This study demonstrated an innovative approach that incorporates engineered biochar in a 

cement composite. Biochar was produced from sawdust pyrolysis at 500Ņ and 700 Ņ with 

acid and alkaline modification. CO2 curing was further employed to accelerate the carbonation 

of biochar-incorporated cement composites. Results indicated that the addition of 2% biochar 

in cement mortar benefited the cement hydration as indicated by an isothermal calorimeter. The 

2% K2CO3-modified biochar further facilitated cement hydration and enhanced early strength 

of the composites. CO2 curing was favourable for boosting carbonation of porous biochar-

incorporated products, which promote the formation of cement hydrates and carbonates. The 

carbonation process densified the microstructure of composites, which enabled mechanical 

strength enhancement as well as carbon sequestration. The adoption of this innovative 

technology can recycle waste sawdust and produce eco-friendly construction materials. 

 

Keywords: sawdust biochar; CO2 curing; acid/alkaline modification; green chemistry; waste 

recycling. 
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Biochars are low-cost and environmental-friendly materials, which are promising in 

wastewater treatment. In this study, biochars were manufactured from C-phycocyanin 

extracted (C-CP) Spirulina residue (SDBC) via thermal pyrolysis. Simultaneously, N-doping 

was also achieved from the protein in the algae for obtaining a high-performance 

carbocatalyst for peroxydisulfate (PDS) activation. The SDBC yielded large specific surface 

areas, nitrogen loading, and good conductivity, which demonstrated excellent oxidation 

efficiencies toward a wide array of aqueous microcontaminants. An in-depth mechanistic 

study was performed by integrating selective radical scavenging, solvent exchange (H2O to 

D2O), diverse organic probes, and electrochemical measurement, unveiling that SDBC/PDS 

did not rely on free radicals or singlet oxygen but a nonradical pathway. PDS intimately was 

bonded with a biochar (SDBC 900-acid, pyrolysis at 900 C̄) to form a surface reactive 

complex that subsequently attacked an organic SMX (Sulfamethoxazole) adsorbed on the 

biochar via an electron-transfer regime. During this process, the SDBC 900-acid played 

versatile roles in PDS activation, organic accumulation and mediating the electron shuttle 

from SMX to PDS. This nonradical system can maintain a superior oxidation efficiency in 

complicated water matrix and long-term stable operation. Therefore, the biochar based 

nonradical system can provide a mild and high-efficiency strategy for organic oxidation in 

waste and drinking water by green carbocatalysis. This study provides a value-added biochar 

catalyst for wastewater purification. 

Keywords: biochar, peroxydisulfate, nonradical, carbocatalysis 

 

 

  

mailto:Stephen6949@msn.com


Self-mitigation of Methane Emissions from the Hyporheic Island Under Reservoir 

Operation 

 

Yuchen Chen2, Wenqing Shi1,2, Qiuwen Chen1,2,*, Jianyun Zhang1,3, Ji Lu4, Bohui Pang4, Juhua Yu2, Bryce 

R. Van Dam5 

1State Key Laboratory of Hydrology-Water Resources & Hydraulic Engineering, Nanjing Hydraulic Research 

Institute, China. 

2Center for Eco-Environment Research, Nanjing Hydraulic Research Institute, China. 

3Research Center for Climate Change, Ministry of Water Resources, China.  

4Huaneng Lancang River Hydropower Co., Ltd., China.  

5Department of Biological Sciences, Florida International University, USA 

*Corresponding author: Qiuwen Chen (qwchen@nhri.cn). 

Abstract 

In dammed rivers, sediment accumulation creates potential methane emission hotspots, which 

have been extensively studied in forebays. However, methane emissions from sidebays remain 

poorly understood. We investigated methane emissions from a sediment-deposited island 

situated in the sidebay of the Manwan Reservoir, Lancang-Mekong River. High methane 

emissions (maximum 10.4 mg h-1m-2) were observed at the island center, while a ring-like zone 

of low-to-negative methane emission was discovered around the island edge, whose flux varied 

between -0.2ï1.6 mg h-1m-2. The ring-like zone accounted for 89.1% of the island area, of 

which 9.1% was a methane sink zone. Microbial processes in the hyporheic zone, regulated by 

hydrological variations, were responsible for the low methane flux in this area. Under reservoir 

operation, frequent water level fluctuations enhanced hyporheic exchange and created redox 

gradients along the hyporheic flow path. Dissolved oxygen in hyporheic water decreased from 

4.80 mg L-1 at the island bank edge to 0.43 mg L-1 at the center, which in turn decreased 

methanogen abundance for methane production and increased methanotroph abundance for 

methane oxidation at the ring-like zone. This study adds to our understanding of methane 

emissions from dammed rivers and helps to evaluate the global warming effects of hydropower 

systems.  
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The purposes of this study were to assess the total mercury concentrations in maternal blood, 

cord blood, and placental tissue of mothers in Taiwan, in relation to their perception of risk 

associated with fish consumption. We focused on the perceptions of risk associated with fish 

consumption and which media are preferred for conveying useful information about health 

risks. A total of 288 healthy mothers were recruited from a medical centre and regional teaching 

hospital between July 2005 and December 2008. Following delivery, blood samples were 

collected from the mother and the umbilical cord in 10-ml ethylenediaminetetra-acetic acid 

(EDTA) tubes. Mercury concentrations were determined with a mercury analyser. The average 

mercury concentration in maternal blood, cord blood, and placental tissue was 9.0ǰ3.2 mg/l; 

12.2ǰ5.9 mg/l; 19.9ǰ11.0 ng/g for the mothers. Cord blood mercury concentrations exceeded 

the USNRC recommended limit of 5.8 mg/l in 94.8%. Maternal mercury concentration in who 

ate fresh fish more than six meals per week was two times and four times higher, respectively, 

than in mothers who never consumed fish (p<0.05). We found more than 67% of mothers did 

not know that ñsome fish contain high levels of mercury such as shark, swordfish, king 

mackerel, and tilefish that may be harmful for unborn babies.ò There were 85.7and 57.4% 

choice ñnewslettersò and ñTV Newsò as their gathered media for receiving messages about risk. 

If pregnant again, 91.7% of mothers said they would not eat less fish after being alerted to the 

fact that fish may be contaminated with PCBs, dioxins, and heavy metals, all of which can have 

adverse effects on unborn babies. This finding provides some evidence that could contribute to 

improving the effectiveness of government communication to the public about health risks 

associated with eating fish. 
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Exposure to indoor air pollutants is very harmful to human health and can cause serious illness. 

It is particularly dangerous for vulnerable groups such as children and the elderly who spend a 

lot of time indoors. Wood is widely known to have the ability to purify indoor air quality, and 

many studies have been carried out that it is physically and psychologically beneficial when 

wood is used indoors. This paper measured the indoor air quality of twelve welfare facilities in 

Korea which remodeled the interior using wood in order to improve the indoor air quality. In 

this study, twelve indoor air quality factors were measured such as comfort factors 

(Temperature and Relative humidity), particulate matter (PM2.5 and PM10), biological 

pollutants (Total airborne bacteria), Air borne asbestos fibers, and chemical pollutants (carbon 

dioxide, formaldehyde, Volatile Organic Compounds, radon, ozone, nitrogen oxide and carbon 

monoxide). The average value of the indoor air quality factors for 12 welfare facilities is as 

follows. The average particulate matter was less than 12ɛg/m3, the average of carbon dioxide 

was 754.2ppm, the formaldehyde was 46.6ɛg/m3, the volatile organic compounds was 

335.0ɛg/m3, the total airborne bacteria was 37.8 CFU/m3and the radon was 59.5Bq/m3. As a 

result, almost all of the measurement locations were found to satisfy the international indoor 

air quality guidelines. It is thus judged that interior remodelling using wood can improve the 

indoor air quality of welfare facilities, and that it is necessary to constantly measure indoor air 

quality for accurate indoor air quality analysis. 
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For efficient management of buildings, the U.S. classifies the climate zones by considering 

hygrothermal weather elements and puts forward walls that have secured building energy 

performance and moisture stability in each climate zone. In addition, the Cross-laminated 

Timber (CLT) handbook presents the types of insulation applicable to CLT walls that can ensure 

moisture stability in accordance with the hygrothermal environment. In Korea, however, the 

energy-saving design standards for buildings are only classified based on heating days, and no 

standards are provided for regional classifications considering the hygric environment. 

Therefore, to accurate evaluation of building energy performance and moisture stability, this 

study analyzed the domestic hygrothermal environment based on Korea weather data and 

presented regional classification considering both thermal environment and hygric 

environment.  

The assessment of the thermal environment utilized EnergyPlus, an ISO13790 based 

simulation program and The assessment of the hygric environment utilized WUFI Pro, an 

hygrothermal behavior analysis simulation program. Considering the climatic conditions of 

each region, the thermal environment index and the hygric environment index were derived, 

and the hygrothermal regional classification was derived by combining each index. This 

classification has the advantage of responding to climate change through digitized thermal and 

hygric environment indexes in each region. 
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Poly(hydroxyalkanoates) (PHAs) are intracellular polymers synthesized by bacteria for carbon 

and energy storage. Several bacterial strains have been found to store large quantities of PHAs 

under growth-limiting conditions. After extracting these materials from cells and further 

processing, biodegradable and biocompatible bioplastics may be produced. Some groups of 

these bacterial strains have been found to utilize methane and carbon dioxide as a carbon source, 

offering an opportunity to convert low-grade biogas produced from organic wastes or biomass 

into bioplastics. If an economically feasible process of biogas conversion to bioplastics is 

developed, it may be applied as a unit of a biorefinery that contributes to sustainable waste 

management and reduced carbon footprint.  

We isolated two PHA-accumulating bacterial strains, Methylocystis parvus MK and Massilia 

putida MK1 from digested sludge and found that each species shows a unique characteristic 

that differentiates itself from previously reported strains, which may be favorable for bioplastic 

production using biogas. M. parvus MK was identified as a type II methanotroph which 

accumulates poly-3-hydroxybutyrate (P3HB). This strain showed an exceptionally high P3HB 

accumulation efficiency (up to 3.05 Ñ 0.21 mg/mg cell dry weight at a specific CH4 utilization 

rate of 0.018 Ñ 0.002 g CH4/g TSSĀh). This characteristic differentiates the strain from other 

PHA-accumulating methanotrophs reported in the literature that requires nitrogen-deficient 

conditions for PHA accumulation. Phosphate-deficient wastewater is easily found in the 

industry (e.g., those using ammonium hydroxide) and can also be easily prepared by chemical 

phosphorus removal from sewage. The uniqueness of M. putida MK1, a chemoautotroph, 

comes from its capability to accumulate a high-quality polymer. Using series of analyses (GC-

MS, FT-IR, TGA, MALDI-TOF, 1H-NMR, 13C-NMR, GPC, and Raman spectroscopy), the 

PHA accumulated was identified as όR)-4-methoxy-4-oxobutan-2-yl 3-methylbutanoate, a 

medium-chain-length-PHA (mcl-PHA) that has never been reported in the literature. A 

biocompatibility test employing MTT assay with mouse fibroblast cell line L929 showed that 

the 50% cytotoxic concentration (CC50) of the mcl-PHA was 36.7-fold higher than that of 

P3HB. This proved the high biocompatibility of the newly identified biopolymer, which is 

expected to be highly advantageous for its use in medical treatments, etc.  
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The photoinduced electron transfers occurring at the semiconductor surface are the key process 

of solar photosynthetic and photocatalytic processes. This phenomenon has been extensively 

investigated for the environmental purification of water and air and the solar energy storage 

through solar fuel synthesis: the former is photocatalytic and the latter is photosynthetic. Metal 

oxides semiconductors such as TiO2, WO3, and Fe2O3 and polymeric carbon nitride (g-C3N4) 

that consist of earth-abundant elements are the most practical base materials for such 

applications. The semiconductor materials have been employed in the form of nanoparticles 

for photocatalysis and electrodes for photoelectrochemistry. Although both environmental and 

energy conversion processes are based on the same photoinduced charge transfer phenomenon, 

the specific characteristics required for one are very different from the other. While intensive 

research activities are focused mainly on the development of new photocatalytic materials, the 

limitations and challenges in photocatalytic research need to be more seriously considered and 

studied. A variety of approaches have been investigated to modify the base semiconductors and 

to control the photocatalytic activity and mechanisms using diverse inorganic and organic 

materials. In this talk, various semiconductor systems with interfacial heterojunctions will be 

introduced and discussed for photoelectrochemical and photocatalytic/photosynthetic 

applications. Each research example will be discussed in view of how the modified 

semiconductor interface affects the photocatalytic activities and mechanisms. 

 

Keywords: Photocatalysis, water splitting, photosynthesis, advanced oxidation process, solar 

light 
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In this study, we developed a novel bimetallic catalyst supported by kaolinite induced zeolites 

for selective nitrate (NO3-) reduction to nitrogen gas (N2). A proper amount of indium (In, 0.5 

wt%) and palladium (Pd, 1.5 wt%) was used as a promoter (for NO3
- reduction to nitrite (NO2-)) 

and noble metals (for NO2- reduction to N2), respectively. Novel zeolites were synthesized from 

kaolinite (ZK) at different crystallization temperature. Among the temperature examined in this 

study, 60Ņ showed the best efficiency for NO3
- removal and N2 selectivity. Control 

experiments showed that a simultaneous supply of hydrogen gas (H2) as a reducing agent and 

carbon dioxide gas (CO2) as a buffering agent was essential for enhanced NO3
- removal. A 

complete NO3
- removal (100 mg/L) by In-Pd/ZK was observed in 30 min, while In-Pd catalyst 

supported with alumina (71%), silica (68%), kaolin (77%) and commercial zeolite 4A (94%) 

showed less efficient NO3- removal. We also observed the best N2 selectivity (94%) by In-

Pd/ZK. Finally, we optimized the experimental condition by changing of important factors such 

as H2 flow rate, CO2 flow rate. The results from this study can show that zeolites synthesized 

from kaolinite could be an excellent support material for highly reactive and selective nitrate 

reduction in wastewater and groundwater.  
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Dissolved organic matter in the water system lowers the water quality and damages the 

aquatic eco-system due to reducing the dissolved oxygen. Additionally, a huge variety of 

organic chemicals are synthesized and used in the industry. Some of them are persistent and 

non-degradable, and they are not detected in chemical oxygen demand and biochemical oxygen 

demand, common indicators for water quality. Thus, total organic carbon (TOC) has been 

introduced and used as an indicator of organic matters in the aqueous phase. Accordingly, TOC 

is attracting great attention due to fast accurate monitoring1. TOC requires conversion of 

organic matters to carbon dioxide, that is, the oxidation process. The carbon dioxide can be 

translated into the TOC. Therefore, the oxidation efficiency is a key on the TOC analysis. High 

Temperature Combustion (HTC) and wet chemical oxidation (WCO) are common choices to 

achieve the oxidation purpose. Even though HTC shows greater oxidation performance for 

most organic matters, the application of HTC to the on-line monitoring system is limited due 

to the maintenance problem. WCO is preferred to be used in the on-line monitoring system, 

and the oxidation performance should be improved2. Therefore, in this study, dual radical 

systems including sulfate and hydroxyl radicals instead of sulfate radical only in the 

conventional WCO, were proposed to enhance the oxidation of organic matters. Especially, the 

system does not have any interference of chloride ion in the samples. The overall oxidation of 

the system was improved a lot, but the system has still lower oxidation for some chemicals. We 

suggested the reason and mechanism of oxidation for the chemicals. 
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The concentration of six heavy metals/ metalloid (Cu, Cd, Pb, Hg, Zn and As) were determined 

in the influent, effluent (sewage water and suspended particulate matter) and cake (dewatered 

sludge) of sewage treatment works (Yuen Long Sewage Treatment Work (YLSTW) and Shek 

Wu Hui Sewage Treatment Work (SWHSTW)) in Mai Po Ramsar site, Hong Kong, China. In 

these two secondary sewage treatment works, Zn had the highest concentration in effluent 

(ranging from 17.8 ± 8.15 to 2149 ± 316 µg/L) while Cd the lowest (ranging from 0.00 ± 0.00 

to 0.21 ± 0.29 µg/L). Among all HMs, >80% removal rates of Cu, Cd, and Pb were recorded 

in both STWs, represented the highest removal efficiencies of all metals/metalloid. However, 

low Hg and Zn removal rates were noted (YLSTW, Hg: -581 ± 1447% to 42.3 ± 38.7 %; Zn: -

525 ± 229% to -152.9 ± 440 %; SWHSTW, Hg: -17.1 ± 82.2% to 19.7 ± 75.0%; Zn: 41.8 ± 

36.5 to 94.4 ± 4.67%). STWs successfully lowered the sewage toxicity to fish and shrimps 

based on the whole effluent toxicity test (WET test), the LC50 values of zebrafish (Danio rerio) 

in 96-hours duration ranged from 84.4% to no acute toxicity, much higher than those in influent 

at the same testing duration (31.2% to 64.7%). Similar results were also observed in cherry 

shrimp (Neocaridina davidi) WET test, and higher toxicity was observed in the effluent from 

YLSTW than SWHSTW. The environmental risk assessments of six HMs on different marine 

organisms (fish, algae, and crustacean) were calculated based on measured concentrations to 

the predicted no-effect concentrations. Results showed that Zn posed risks to all studied marine 

organisms nearly in all sampling locations, whereas Pb and Hg posed risks on fish and algae 

only. Surface water and sediment samples were also collected from Shan Pui River and Ng 

Tung River for environmental risk assessments. Cu contained in the river posed risks on fish, 

but Cu in the effluent did not. Based on the results, it can be concluded high concentrations of 

Hg and Zn found in both rivers originated from both STWs and other tributaries posed risks to 

the organisms in the Ramsar site. The relatively low removal efficiencies of HMs in STWs 

could lead to the potential release of HMs to the water bodies and urged a regular monitoring 

system in the effluent discharge as well as the receiving waters. 

Keywords: Environmental risk assessment, Shan Pui River, Ng Tung River, whole effluent 

toxicity test, sewage toxicity 
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The biochar was derived from the biomass waste by pyrolysis. Approximately 5-10% of Cu 

and Al2O3 was formed in the pores of biochar. By X-ray diffraction, it is found that the particles 

sizes of Cu and Al2O3 were <2 nm in the biochar. Because ionic liquids (ILs) are nonvolatile, 

nonflammable, and high thermal stability, they can be applied in the heat transfer fluid. The 

thermal conductivity of IL (1-butyl-3-methylimidazolium tetrafluoroborate) was 0.185 W/m-

K. The Cu/biochar or Al2O3/biochar in IL could increase the capacities of heat transfer. The 

enhanced thermal conductivity was also obtained by Cu and Al2O3 nanoparticle-biochar 

suspended in the IL. 1H nuclear magnetic resonance shows that interaction of metal 

nanoparticle-biochar and imidazole ring of the [C4mim]
+ was occurred. 
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The biochar was synthesized from the agricultural waste by pyrolysis. Because of high surface 

area and functional groups of biochar, it was used as an adsorbent for heavy metals such as 

Cu(II), Pb(II) and Cr(VI). Ionic liquids (ILs), green solutions, can extract metals selectively. 

The IL/biochar can be applied for adsorption of various metals. The adsorption of heavy metals 

by IL/biochar has been studied in the present work. The adsorbed concentrations of Cu(II), 

Pb(II) and Cr(VI) in biochar were 35, 20, and 15 mg/g, respectively. The Freundlich 
adsorption equation used to fit the adsorption data for metals. During competitive adsorption, 

the concentrations of Cu(II) and Pb(II) were 17 and 25 mg/g in IL/biochar, respectively. The 

adsorbed concentrations of Cr(VI) was increased by two times in IL/biochar. IL can enhance 

the metal anion adsorption. By Raman spectra, the shifts of D and G band indicated that metals 

adsorbed on biochars and occupied cages of biochars. 
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Bismuth tungstate (Bi2WO6) is a visible-light active photocatalyst that could achieve high 

photoactivities in water oxidation. There is research demonstrated the excess amount of 

tungsten (W) added during fabrication on Bi2WO6 could bring to a higher level of 

photocatalytic activity. However, there is a lack of knowledge in the relation of the role of W 

on photocatalyst for such activities enhancement.  

 

Herein, the correlation between the excess W in the Bi2WO6 electrode and the intrinsic 

properties (i.e. charge mobility, charge carrier density and charge transfer resistance) is 

demonstrated, as well as the effect on the photoelectrochemical activity. The direct growth of 

plate-liked Bi2WO6 was synthesised by hydrothermal method with various W/Bi ratios (0.5, 1 

and 1.5) in the precursors. Apart from a óself-dopedô of W is formed in the 1.5 W/Bi thin film 

during the hydrothermal treatment, the size of a single Bi2WO6 plate decreased while a higher 

exposure extent of the electron-dominated crystal facet is observed from the SEM-EDX and 

SEM images, respectively. Significant enhancement of the photocurrent density is observed in 

1.5 W/Bi thin film about 2 fold higher when compared to the 0.5 W/Bi and 1 W/Bi samples. 

The conducting Atomic Force Microscopy (cAFM) also revealed a higher conductivity in the 

1.5 W/Bi film that reflecting low charge transfer resistance, high donor density and superior 

charge mobility. The lower charge transfer resistance observed in the 1.5 W/Bi thin film is due 

to a well-defined crystal facet plate-like Bi2WO6 that shorten the travel pathway required for 

the charge moved from inner to the bulk surface. The Mott-Schottky plot profile and XPS 

determined an increase in the donor density when more W introduced, since W atom has more 

valence electrons, thus more electrons were being donated to the host lattice. We conclude the 

advantage of the increase in the concentration of W in Bi2WO6 could contribute to improving 

the charge transport and increase in the charge carrier density which results in higher 

photoactivity.  

Keywords: Energy and Environmental Application, Water Splitting, Bismuth Tungstate, 

Charge Transport  
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Green infrastructures (GI) can reduce surface runoff, enhance infiltration and groundwater 

recharge, as a result of which the surface-subsurface hydrology is recovered and the ecosystem 

health is preserved. The benefits could vary in different climatic conditions and of different GI 

spatial allocations. However, the impacts of these variables, particularly the spatial allocation 

of GI, on surface-subsurface hydrological regimes have not been well examined. A better 

understanding in this aspect is beneficial to the planning of GI, particularly in shallow 

groundwater areas (e.g., coastal areas of Hong Kong). In this study, a surface-subsurface 

coupled hydrological model, SWMM-MODFLOW, was utilized to simulate surface runoff and 

groundwater flow in response to GI implementations in one urban catchment in Silverdale, 

Washington, U.S.. The model was first calibrated and validated based on the surface runoff, the 

underdrain flow of porous pavement, the flow at  catchment outlet, and the groundwater 

elevation monitoring data at the site. Based on the calibrated model, an evolutionary 

optimization algorithm (i.e., NSGA-II) was applied to identify the near-optimal spatial 

allocation of GI, more specifically soakaway bioretention cells, for different planning 

objectives and environmental conditions (i.e., rainfall characteristics and regional groundwater 

hydraulic gradients). Using landscape metrics to quantify the spatial allocation of GI, the 

regional surface runoff and groundwater table dynamics for different optimal spatial allocation 

patterns of GI were calculated and compared. The findings obtained can support the regional 

planning of GI, particularly in areas with both surface runoff control and groundwater 

management considerations. 
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Increasing demand for consumer goods from an increasing world population is placing 

enormous strain on the resources needed by the worlds manufacturing industries. Traditional 

mineral-derived resources have often been from non-renewable sources located in relatively 

accessible regions but these are finite, their exploitation non-sustainable and in some cases they 

are becoming scarce.  At the same time, the wastes generated in manufacturing and in use of 

the articles of todayôs society have been allowed to accumulate in rapidly filling landfill sites 

or disposed of in other environmentally harmful ways leading to serious pollution problems in 

the atmosphere, land and seas.  Waste valorization is becoming more popular but it is mostly 

small scale and with low efficiency. The most chemically interesting of the large volume wastes 

includes forestry and agricultural by-products, and industrial wastes from industries including 

food, electronics and mining.  Current waste valorization is largely limited to simple recycling 

and anaerobic digestion for bio-wastes.  However, these renewable resources can form the 

basis of future waste valorisation plants including bio-refineries that can make a wide range of 

chemical, material and energy products. To fully exploit the concept and make it widely useful 

while maintaining environmental advantage, we need to use Green Chemistry to ensure that 

future processes using, and products from waste are genuinely green and sustainable (1). 

Energy efficient green chemical technologies that can convert waste streams into valuable 

chemicals include low-temperature microwave processing (2) and benign solvent extraction.  

These can lead to bio-based platform molecules which in turn can be used to make new green 

bio-based products including solvents (3) and polymers (4) The integration of thermo-chemical 

and bio-chemical technologies will also become increasingly important as we seek to increase 

the efficiency of biomass conversion and develop efficient chemistry on fermentation broths.  

(1) J.H. Clark, T.J. Farmer, L. Herrero-Davila & J. Sherwood, Circular economy design considerations for research and process 

development in the chemical sciences, Green Chemistry, 2016, 18, 3914 . 

(2) M. De bruyn, J. Fan, V. Budarin, D. Macquarrie, L. Gomez, R. Hallam, T Farmer, W. Raverty, S. McQueen-Mason & J. H. 

Clark, A new perspective in bio-refining: levoglucosenone and cleaner lignin from waste biorefinery hydrolysis lignin by 

selective conversion of residual saccharides., Energy Environ. Sci., 2016, 9, 2571. 

(3) J. Sherwood, T. Farmer, & J.H. Clark, Possible consequences of the N-methyl pyrrolidone REACH restriction, Chem, 2018, 4, 

2010; F. Byrne, S.Jin, J.Sherwood, C.McElroy, T.Farmer, J.H. Clark & A. Hunt, Solvents from Waste. In F. Jerome, & R. Luque 

(Eds.), Bio-Based Solvents, 2017, (pp. 49-82).John Wiley & Sons. 

(4) A. Pellis, J. Comerford, S. Weinberger, G. Guebitz, J.H. Clark and T. Farmer,  Enzymatic synthesis of lignin derivable pyridine 

based polyesters for the substitution of petroleum-derived plastics, Nature Comm, 2019 

(https://www.nature.com/articles/s41467-019-09817-3) 
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A novel biomass-derived magnetic nanocomposite, named as BMN, was fabricated by one-

step pyrolysis process. BMN showed excellent As(III) removal performance such as high 

adsorption capacity (16.23 mg/g), collectability of magnetism, reusability and low cost. 

Importantly, when BMN was loaded in sponges with a microporous structure, the collectability 

of BMN in soil was improved. The system of BMN and sponges could efficiently remove As(III) 

from soil and the resulting BMN/sponge/As(III) could easily separate from soil using a magnet. 

In addition, when BMN was loaded on filter paper, the system of BMN and filter papers could 

be conveniently used as an excellent filter layer to control the migration of As(III) in soil. Pot 

incubations indicated that BMN could increase the pH value of soil and decreased the 

concentration of available arsenic in soil. Wherein, the As(III) ions removal by BMN contained 

three pathways: (1) adsorption of As(III) anions through electrostatic attraction; (2) oxidation 

of As(III) to As(V) by reactive oxygen; and (3) immobilization of As(III) and As(V) by iron 

nanoparticles. Therefore, this work provides an executable approach to remove As(III) from 

soil with low cost, which also promoted the recovery and utilization of palm wastes. 

Keywords: As(ŉ); biomass wastes; removal; magnetic nanocomposite; soil; 
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Bor-Undur and Adag deposits use the system called shrinkage stopping and sub-level 

demolition mining methods depending on the thickness of the vertical dip of its body. Adag 

deposits used the open-pit mining method during the years of 1987 to 2005. Since then, the 

underground resource of the open pit at the northern part of the first ore body has been reserved 

combining slope with horizontal-vertical mining methods by using high productive self-

propelled machines. In the years of active mining from 1987 to the present, with content of 

33.95% CaF2, 659.45 thousand tons of minerals and 1942.48 thousand tons of ore have been 

excavated. There is not much time left to the end of mineral resources since mining feasibility 

study at Adag has been approved and operations have taken place. The mining feasibility study 

and the investigation of mine closure planning is not reasonable at all. Therefore, finishing the 

feasibility study before the end of reserving and completing the mine closure planning are the 

most significant matters. The combination of the open-pit and underground mining methods 

used for closure and reclamation researches are not sufficient. Therefore, it is important to 

develop the infrastructure according to the geographical structure that fits conveniently for each 

pit. Secondly, there is a high risk of disruption on the mining side while reserving the 

underground 200 thousand tons of ore resources, as it is diagnosed by the Rocsience Phase 2.0 

software. There is even a part that disrupted already at the current level of the mining process. 

Based on the research from the perspective of environment and economy, it is effective to use 

ñTo create pasture-landò. This work was supported by the Korea Institute of Energy 

Technology Evaluation and Planning (KETEP) and the Ministry of Trade, Industry & Energy 

(MOTIE) of the Republic of Korea (No. 20184030202240). 
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Metal-organic frameworks (MOFs) have assumed great significance in a variety of 

technological applications. Some of their prominent material characteristics include feature 

like large surface to volume ratio, capability to form thin films, stable fluorescence, and 

possibilities of post-synthetic modifications. We have explored different MOF materials for the 

biosensing of various environmental pollutants, such as pesticides, bacteria, and heavy metals. 

For this purposes, MOFs have been functionalized with specific biomolecules like antibodies, 

enzymes, bacteriophages, and DNAzymes. Based on electrochemical or luminescence signal 

collection, systems have been developed for highly sensitive and specific sensing of 

environmentally important parameters such as atrazine, methyl parathion, S. aureus, dipicilonic 

acid, E.coli, lead, etc. The different sensing systems developed using MOFs have offered 

excellent signal stability along with long-term storage stability. In case of MOF/enzyme 

bioplatforms, the immobilization of enzymes on to the MOFs has also resulted in a significant 

increase in enzymatic activities. Overall, through several studies, MOFs have been 

demonstrated as excellent materials for robust attachment of biomolecules and their subsequent 

applications in the sensitive biosensing of various environmental pollutants.      
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Sediment is an important environmental medium on the surface of the earth and the material 

basis of aquatic ecosystem. In recent years, with the increase of external pollution control, 

sediment has become the main pollution source of many lakes and reservoirs, and this internal 

pollution not only causes the deterioration of water quality, but also lead to the production of 

the black-odorous waterbodies. It is also an important cause of lake cyanobacteria and other 

extreme ecological disasters. Therefore, it is urgent to carry out in-depth research on the 

sediment pollution and involved mechanisms. Different from other environmental media, such 

as soil and water body, sediment has very high spatio-temporal heterogeneity and oxidation 

sensitivity, so it is difficult to obtain the pollutant information accurately, which is recognized 

as a difficult point in the study of sediment. Taking the key technology as the breakthrough 

point, our research group established the sediment small-scale research system. The main 

academic achievements are as follows: 1) the small-scale research methods of sediment has 

been systematically developed, which can be used to obtain the concentration information at 

high spatial-temporal resolution for over 30 elements; 2) the fine distribution of different 

elements in sediment have been well characterized, based on which the circulation models of 

phosphorus and heavy metals at the sediment-water interface were established; 3) the pollution 

level of sediment was assessed taking the heterogeneous nature of sediment into consideration, 

and the principles of several sediment remediation method were revealed.  
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Being the main anthropogenic greenhouse gas contributing for global warming, carbon dioxide 

(CO2) has gained more attention during recent years. Out of the various source of CO2 emission, 

fossil fuel combustion has become the main contributor for anthropogenic CO2 emission. 

Therefore, development of technologies to capture carbon dioxide has obtained more interest. 

Even though different technologies have been developed for capturing CO2, their drawbacks 

such as use of high energy, release of hazardous byproducts and high cost limit the use of those 

technologies in the field. Biochar, a porous carbonaceous material produced through 

thermochemical conversion of organic materials, might be a cost effective, less energy 

consuming and sustainable tool for capturing CO2. However, CO2 adsorption capacity of 

biochar is governed by feedstock type, production conditions and biochar properties. At present, 

engineered/designer biochar is produced with different surface properties and novel structures, 

which can also be used to enhance CO2 capturing capacity. This review summarizes and 

evaluates the potential of using pristine and engineered biochar as a CO2 capturing technology, 

factors influencing CO2 adsorption capacity of biochar and issues related to practical 

applications of biochar based CO2 adsorbents. Nevertheless, further studies should be 

conducted to develop cost effective and sustainable biochar-based composites for capturing 

CO2 in large scale. 

Keywords: Black Carbon, Designer Biochar, Greenhouse gases, Sustainable waste 

management, Waste valorization 
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Modification of biochar with novel structures and surface properties has gained more attention 

during past few years for enhancement of sorption capacity of biochar. However, there are 

limited number of studies pertaining to use of modified biochar for CO2 adsorption. Biochar 

properties, which influence its CO2 adsorption capacity may vary with modification method. 

Hence, this study was conducted to assess the effectiveness of KOH modification and 

combination of KOH and CO2 modification on CO2 adsorption capacity of biochar. Biochar 

was produced using 100% wood waste (W) and 70% wood waste + 30% chicken manure 

(WCM) through gasification and activated using either 1 M KOH (WK, WCMK) or 1 M KOH 

and 500 mL CO2 min-1 at 850 ęC (WKC, WCMKC). Modified and pristine biochar were 

assessed for physicochemical properties, CO2 adsorption capacity and cyclic stability. WCMK 

exhibited the highest CO2 adsorption capacity (2.92 mol kg-1), highest surface area (1408 m2g-

1), micropore area (690.18 m2g-1) and micropore volume (0.36 cm3g-1). WCK and WK showed 

comparable CO2 adsorption, but lower than that of WCMK. Both WCMK and WKC showed 

rapid adsorption capacity and excellent regeneration ability for 10 consecutive adsorption-

desorption cycles. Modification of biochar with either KOH or KOH and CO2, enhanced CO2 

adsorption capacity of pristine biochar due to high surface area and microporosity. However, 

hydrophobicity and aromaticity of biochar also showed a significant influence on CO2 

adsorption. As both KOH and KOH+CO2 modification results in comparable CO2 adsorption 

capacity, biochar modification with KOH will be a promising and cost-effective option for 

capturing CO2. 

 

Keywords: Black carbon, Designer biochar, Gas adsorption, Greenhouse gasses, Waste 

valorization 
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Background: Knowing the best way to identify the most appropriate journal to send your paper to can 

be difficult but really helps to get your paper accepted. This talk aims to give participants a clear idea 

of the publishing landscape and provides detailed insights into identifying the right journal before 

starting to write a paper. Authors are also made aware of what aspects of their papers Editors and 

Publishers look at critically, and to ensure that in taking care of these areas, their papers are much more 

likely to be accepted.  
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Biomass's recalcitrant nature makes it of significant difficulty to use directly in a biorefinery. 

As such, novel techniques must be explored in order to ascertain energy efficient and 

chemically selective reaction pathways for the production of useful chemicals with sufficient 

quantity and purity that they may be utilised in an industrially viable process. One such avenue 

of research that presented a significant step towards achieving this is the utilisation of 

microwaves in thermochemical treatment technologies. As such, we present the most recent 

advances in this field with particular reference to waste lignocellulosic biomass.  

Keywords: microwave, biomass 
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removal in aqueous environment 

Xing Gao*, Yutao Peng, Runze Sun, Qing Chen 

College of Resources and Environmental Sciences, China Agricultural University, Haidian, Beijing 100193, 

China   

Corresponding author. Tel: +86 16601126311, E-mail: xgao1820@cau.edu.cn 

 

Biochar has been wildly used for wastewater treatment but the adsorption capacity towards 

oxyanions (e.g. arsenic) is relatively low. To overcome the intrinsic shortcoming, three kinds 

of novel magnetic corn stalk biochar (BC) composite modified by CoFe2O4, NiFe2O4 and 

MnFe2O4, respectively, were synthesized via facile co-precipitation method. SEM, BET, XRD, 

XPS and FTIR were used for the characterization of the various BC and composites. Isotherm 

and kinetics of arsenic adsorption by different BC and composites were achieved by batch 

experiment as well as the effects of pH and competitive ions on adsorption capacity of various 

BC and composites. The results showed that the adsorption capacity of arsenic by biochar was 

significantly improved by the modification of various ferrite (CoFe2O4, NiFe2O4 and MnFe2O4). 

Whatôs more, arsenic adsorption mechanism on the composites including electrostatic and 

complexation through ligand exchange, hydrogen bond and cation bridge have been revealed. 

This work will bring valuable insights to develop high-performance biochar-based magnetic 

adsorbents for environmental remediation.  

 

Keywords: biochar; arsenic; recycling; adsorption; wastewater treatment 
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Porous materials including metal-organic frameworks (MOFs), zeolites, and composite 

carbons have attracted increasing attention due to their versatile applications in gas/ion 

separation/adsorption and energy storage over the past few decades thanks to their ultra-high 

surface area and tuneable pore chemistry. Most of these advanced porous materials feature 

large pore volume and surface area and thus can provide relatively high adsorption capacity. 

Synchrotron X-rays are available as an extremely intense beam that allow in-situ studies of 

advanced porous materials. At synchrotron sources various techniques at different beamlines 

offer structural and chemical information on different time and length scales. For example, in-

situ X-ray powder diffraction (XRPD) uses the high intensity and resolution of synchrotron 

radiation for fast studies of the mechanism of several tailor-made advanced absorbent materials, 

while X-ray absorption spectroscopy (XAS) uses the energy tunability properties of 

synchrotron radiation to provide inter atomic distances, bonding valence, and oxidation states 

of the absorbents. This presentation will describe some case studies of the advanced porous 

materials for effective separation/adsorption and Li/Na ion storage undertaken at the XRPD 

and XAS beamlines and demonstrate the power of these methods. 
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Our previous study has demonstrated Chinese pennisetum plant microbial fuel cells 

(PMFCs) could effectively treat hexavalent chromium (Cr(VI)) contaminated soils. Chinese 

pennisetum could absorb heavy metals during soil remediation similar to phytoremediation. 

After plants are harvested, the system will generate biomass waste. After drying and crushing 

of plant waste, the biomass waste can be collected and valorized for biorefinery.  

This research presents the catalytic valorization of PMFC waste into levulinic acid (LA) 

under liquid and solid acid in aqueous solution with or without green solvent, gamma-

Valerolactone (GVL). Under microwave heating, increasing temperature to 180oC increased 

the yield of LA to 15.2 mol % in 60 min in water with sulfonic acid, higher than using solid 

acid. Furthermore, using 1 M sulfonic acid as catalytic in GVL solvent increased the yield of 

LA to 13.39 mol % in 60 min, higher than using GVL solvent without sulfonic acid. GVL/H2O 

ratios of solvent could affect LA yields. 70/30 and 50/50 ratio could result in higher LA yields 

because H2O in GVL solvent could improve conversion of five carbon sugars to LA. 

Scanning electron microscope (SEM) images proved the cellulose structure was 

recalcitrant in solid acid, Amberlyst acid with H2O. The cellulose structure changed under 

GVL/H2O with liquid and solid acid catalyst. X-ray diffraction (XRD) patterns provided 

spectroscopic evidence for the enhanced dissolution or hydrolysis of cellulose in short time. 

According to peaks on the diffraction thermo gravimetry (DTG) spectra, thermal stability of 

the solid residues after microwave heating is higher than using lower temperature conditions.  

    These findings in this research help to better understand the effect of liquid and solid acid 

with green solvent under microwave heating for future application of valorisation of plant 

waste. 

 

Keywords: plant microbial fuel cells, biomass waste, valorization, levulinic acid,  

gamma-Valerolactone,  
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Abstract 

The development of wind energy systems for electric power generation in the urban 

environment has unique challenges due to the complex wind conditions and the inability of the 

current wind energy systems i.e. the vertical axis wind turbine (VAWT) and the horizontal axis 

wind turbines (HAWT) to operate efficiently in the urban environment. To overcome these 

challenges, this paper presents a novel roof mounted cross axis wind turbine (RMCAWT). The 

RMCAWT consists of three main vertical blades, & six horizontal blades arranged in a cross 

axis orientation. The performance of the RMCAWT was compared with conventional roof 

mounted VAWT under similar experimental conditions. The results obtained from the study 

showed that the coefficient of power (Cp), & the rotational speed (RPM) of the RMCAWT 

increases by 355%, and 199% respectively compared to the conventional roof mounted VAWT 

under similar experimental conditions. 

Keywords: Cross axis wind turbine, Wind energy, Rooftop, Renewable energy, urban building 
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Bioaccessibility and Phytoavailability 
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Solidification/Stabilization has been applied most commonly in the world to remediate metal-

contaminated site [1]. However, the solidified soil loses the function as a soil, and the stabilized 

soil still maintian the function of soil. However, it is unclear how we could determine the 

stabilization of soil even though Toxicity Characteristic Leaching Procedure(TCLP) is one of 

the most commonly used methods to evaluate stabilization [2], [3]. However, evaluation system 

of TCLP has been used for the domestic standard of waste treatment. Stabilization should be 

evaluated from a different point of view considering the usage of site in terms of soil 

remediation. Therefore, in this study, we evaluated the stabilization technique in terms of risk 

management using the concept of bioaccessibility and phytoavailablity. Stabilization was 

applied to arsenic-contaminated soil using iron oxide. Then we evaluated efficiency of 

stabilization based on the changes in physical and chemical properties, bioaccessibility and 

phytoavailability. 

Keywords: Stabilization, Soil contamination, Arsenic, Bioaccessibility, Phytoavailability 
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In the advanced oxidation process (AOP), reactive oxygen species (ROS) play important 

roles in oxidative degradation of organic pollutants. It is known that ROS is mainly generated 

in the surface of the photocatalyst. Compare to the chemical reaction of organic pollutants, 

the physical migration through the water environment was not revealed well. It is difficult to 

directly measure ROS during the chemical reaction due to the rapid extinction. We used 

chemiluminescence method reacting with ROS and luminol and explore the generation, 

extinction and reaction behavior of ROS, when recalcitrant organic micro-pollutants were 

degraded through photocatalytic reactions. Titanium dioxide nanoparticle and nanotube were 

used for the photocatalyst. Recalcitrant organic micro-pollutants were prepared with 

bisphenol A and 2,4,6- trichlorophenol, respectively. UVA light source (365 nm) was obtained 

from 5.6 W/m2 black light lamp. After dark condition to eliminate the adsorption influence, 

the photocatalytic degradation reaction was initiated and the luminol solution was injected to 

confirm the reactivity of ROS. The florescence color generated by the reaction of ROS and 

luminol were directly measured at 479 nm using spectrometer in real time. The florescence 

intensity was tremendously changed with the amount of photocatalyst and the light strength. 

Depending on the type of titanium dioxide, the florescence reaction was observed at the close 

area of the photocatalyst. 

 

Keywords: Photocatalyst, ROS (Reactive Oxygen Species), Luminol, Recalcitrant organic 

micro-pollutants  
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Bioelectrochemical systems (BES) have been extensively studied in the past two decades with 

thousands of publications. Despite much progress, a key issue ï energy performance of BES 

has not been well investigated or understood. In particular, journal publications often miss the 

data about energy production and consumption of a proposed BES, making it impossible to 

evaluate whether this system is energy efficient or not. We have proposed the first energy 

parameter for describing BES energy performance - normalized energy recovery (NER), and 

also employed other parameters such as specific energy consumption (SEC) and energy balance 

to evaluate energy efficiency. To better understand energy performance of BES, in this talk we 

will analyse several BES representatives based on their functions including direct electricity 

generation in microbial fuel cells, hydrogen production in microbial electrolysis cells, nitrogen 

recovery in BES, chemical production in microbial electrosynthesis cells, and desalination in 

microbial desalination cells. Energy performance was normalized to the system performance 

such as the volume of treated wastewater volume, organic removal rate, nitrogen recovery rate, 

production of organic chemicals, or desalination efficiency. We have discussed the effects of 

the key operating factors such as pumping system (recirculation/feeding pumps) and external 

power supply. We expect to encourage more thinking, analysis, and presentation of energy data 

towards appropriate research and development of BES technology for resource recovery from 

wastewater. 

 

Keywords: Bioelectrochemical systems; energy production; energy consumption; normalized 

energy recovery; resource recovery 

 

# Based on: Zou, S. and He, Z.* (2018) Efficiently "pumping Out" value-added resources from wastewater by 

bioelectrochemical systems: a review from energy perspectives. Water Research. Vol 131, pp 62-73. 

  

mailto:zhenhe@vt.edu


Transformation of Waste Shrimp Shell into a Superb Adsorbent Using 

Hydrothermal Carbonization for Removal of Anionic Dye Methyl Orange 

Chao He*, Hengliang Lin, Yetao Tang, Rongliang Qiu 

Guangdong Provincial Key Laboratory of Environmental Pollution Control and Remediation Technology, 

School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou 510006, China. 

* Corresponding author. Tel: +86 15013045052, E-mail: hechao25@mail.sysu.edu.cn 

Despite wastes from shrimp processing or food wastes, waste shrimp shells (WSS) is regarded 

as a valuable biomass resource because of rich chitin and protein therein. In this study, WSS 

has been transformed into a superb adsorbent through deacetylation followed by hydrothermal 

carbonization (HTC) and acid washing. During deacetylation using NaOH pretreatment, chitin 

could be converted to chitosan which is widely applied to remove anionic pollutants as a result 

of its sufficient amine functional groups, while HTC was used to improve the chemical stability 

of chitosan under acidic conditions. Results suggested that hydrochar derived from WSS (SHC) 

exhibited excellent adsorption capacity of 755.08 mg/g for methyl orange (MO) and the 

adsorption process followed Langmuir model. Kinetics analysis indicated that the adsorption 

process could reach equilibrium rapidly within 150 min through a pseudo-second-order model. 

Moreover, SHC demonstrated robust recycle and regeneration ability with a adsorption 

efficiency higher than 90% even after mutiple adsorption/desorption cycles. Under identical 

conditions, regardless of the relatively less adsorption sites via amine functional groups, the 

adsorption capacity of SHC for MO was even better than that of carbonaceous adsorbent 

derived from HTC of commercial chitosan. This is relevant to increased specific surface area 

and surface positive charge promoted by inorganics in WSS which reinforced the electrostatic 

interactions between adsorbent and MO molecules. Therefore, the proposed procedure could 

convert WSS into a superb adsorbent for removal of anionic dye MO towards simultaneous 

value-added materials recovery from food wastes and industrial wastewater treatment. 
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Abstract: Currently, lake eutrophication is a main water environmental problem. When the 

import of extraneous nutrients is effectively controlled, nutrients in water mainly source from 

endogenous release from the sediments. In situ passivation is an important pollution control 

technique for endogenous pollution in lakes and reservoirs. This study focused on Qianling 

Lake, a cascade-channel lake in Southwest China polluted by phosphorous, and selected a 

novel aluminum-based (Al-based) passivator for in situ passivation project on the polluted 

water area. Accordingly, the release of endogenous nutrients from the sediments can be 

controlled to remediate the polluted water, and the remediation effect and ecological risk of the 

present passivation project were evaluated. The results showed that after the implantation of 

the passivation project for 12 months, the release of Phosphorous (P) from the sediments can 

be effectively inhibited, the contents of TP and Chl-a in water of the passivation area reduced 

by approximately 80% and 70%, and water transparency and the content of dissolved oxygen 

remarkably enhanced. Therefore, the addition of the passivator remarkably improved the water 

quality and gradually restored the aquatic ecosystem in the passivation area. P in water and at 

the interface between sediments and water was fixed on the surface of the sediments in the 

form of Al-combined state to achieve the P passivation. This novel passivator exhibits favorable 

P-controlling performance and low ecological risk in the restoration of lakes and reservoirs 

polluted by endogenous P. Conclusively, in situ passivation of the sediments is a safe and 

effective technique for P pollution control in bottom sediments and deserves to be vigorously 

promoted in the regulation of endogenous P pollution in the sediments of lakes and reservoirs. 

Keywords: In situ passivation, Sediment, Phosphorous, Ammonia nitrogen, Ecological risks, 

Heavil1y polluted Lake 
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It has been reported some microalgae can produce large amounts of carbon-containing 

compounds, but the metabolic mechanism controlling carbon partitioning between starch and 

lipids in microalgae remains unclear. Moreover, developing the integrated system of producing 

bioenergy and treating wastewater is also relatively lacking. In addition, the systematic studies 

of using microalgal residue for value-added applications is still limited, which significantly 

hinders the commercial feasibility of microalgae. Taken together, we here demonstrate that the 

microalgal energy can be largely produced through feeding various types of wastewater, along 

with the usage of biomass residue for fabricating various functional biomaterials for heavy 

metal removal, PPCPs degradation, oil-water separation and so on. The obtained results show 

that the biomass residue can be converted into various value-added biomaterials via thermal 

carbonization, which would provide a breakthrough in decreasing the algal cultivation cost and 

making a feasible material for removing pollutants from polluted water.   

 

Keywords: microalgae, carbon partitioning, lipid-starch switching mechanism, biomass 

residue, pollutant removal 

 

  



Primary, Secondary, and Tertiary Impacts in Environmental Remediation 
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Abstract: 

The life cycles environmental impacts that are associated with contaminated site remediation 

can be categorized as: (1) primary impacts, which are associated with the state of contaminated 

sites and site contaminants, (2) secondary impacts, which are associated with remedial 

activities, and (3) tertiary impacts, involving post-remediation site use. Traditional remediation 

decision making will mainly address only primary impacts, which is achieved via health risk 

assessment (HRA). Green and sustainable remediation (GSR) is a new movement in the 

remediation industry that has drawn much attention globally from academia, industrial 

practitioners, and regulators in recent years. Growing numbers of countries have adopted GSR 

procedures published in regulatory and/or technical guidance. The global sustainability 

movement has encouraged many governments and practitioners to engage in GSR. GSR is not 

idealism, but rather a technical choice which requires support from policy makers and scientific 

researchers. The adoption of GSR replies upon the assessment and addressing of secondary and 

tertiary impacts. This presentation will give an overview of pertaining research findings about 

primary, secondary, and tertiary impacts in environmental remediation. 
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Abstract: Iron- and manganese oxidizing bacteria were widely used in the bio-remediation 

technologies, especially in the treatment of groundwater. However, few studies explored theses 

bacteria to deal with Acid mine drainages (AMD). Here, we show that a high-Fe/Mn AMD 

effluent can be decontaminated by an indigenous Fe-Mn-Oxidization bacterium. The change 

of bacterial diversity during the treatment were analyzed by high-through-put Illumina 

sequencing, and the biogenic Fe-Mn oxides (BFMO) were analyzed using electron microscopy, 

X ray diffraction, Specific surface test, X ray photoelectron spectrometric and infrared 

spectroscopic analysis. The results showed that Fe2+ was removed effectively with the removal 

efficiency at 99%, while only 85% of Mn2+ was removed during the AMD treatment. The most 

abundance genera of the bacterial community were changed and with the removal rates the 

abundance of some bacteria (such as Pandoraea and Stenotrophomonas) were increased sharply. 

BFMO analysis showed that the specific surface area of the BFMO was 107.543 m2/g, and 

there were massive amide group, hydroxylgroup, hydroxyl groups on the BFMO surface 

which play an important role in the removal of Fe2+ and Mn2+. Our study provides an alternative 

method for the treatment of AMD containing high Fe2+ and Mn2+. 

Keywords: AMD, Iron- and manganese-oxidizing bacteria, Bacterial community, Biogenic Fe-

Mn oxides. 
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The strategies for treating heavy metals-contaminated soils involve extraction or stabilization 

of the metals. Traditional remediation practices for soil contamination, such as excavation, 

washing, and landfilling, are less feasible on a large scale because they are environmentally 

disruptive and cost-prohibitive. These concerns have prompted the emergence of cost-effective 

and less disruptive alternatives for soil remediation by phytotechnology that has received 

increasing attention and is a promising solution for soil contamination. Phytoremediation 

shows strong potential for the treatment of the contaminated sites because it is an emergent in 

situ treatment that is economical and with a high probability of public acceptance. The main 

strategies of phytoremediation are phytoextraction and phytostabilization. However, only 450 

plant species have been identified as hyperaccumulators of heavy metals worldwide for the 

purpose of phytoextraction, accounting for less than 0.2% of all known species in the plant 

kingdom. Most known hyperaccumulators are not only herbaceous species with small biomass, 

but are also confined to terrestrial environments and freshwater bodies. Chemical amendment 

and plant growth-promoting bacteria (PGPB) are commonly applied to enhance the 

phytoextraction by the increase of metal bioavailability. Alternatively, well-known crops are 

new potential accumulators of the metals. Phytostabilization primarily focuses on the 

sequestration of metals within the roots and rhizosphere. This remediation strategy creates a 

vegetative cap for the long-term stabilization and containment of contaminated sites. 

Phytostabilizer canopies reduce aeolian dispersion, whereas plant roots prevent water erosion, 

immobilize heavy metals by adsorption or accumulation, and provide a rhizosphere wherein 

metals precipitate and stabilize in the growth substrates. Serpentine soils are ideal sites for 

continuing to screen accumulating and stabilizing plants for the purpose of soil remediation. 

There is a greater need to exploit metals-rich soils for generating revenue by extracting saleable 

metals from hyperaccumulating plants. This approach is co-called phytoextraction that has 

been explored above. Moreover, phytomining is defined for recovering the metals as a bio-ore 

by taking up the metals in harvestable plant biomass through harvesting, drying, and 

incineration of the biomass to generate a high-grade bio-ore. Moreover, agromining by 

maximizing annual yield of metal in biomass, could provide an alternative type of agriculture 

on metals-rich substrates to recover target metals for circular economy. 

 

Keywords: agromining, heavy metal, phytomining, phytoremediation, serpentine soil. 
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The work aims to develop a novel and sustainable approach to adsorb and recover the low-

concentration Hg0 in the tail gas of recycling processes for fluorescent lamps. Activated carbon 

fiber cloth (ACFC) is a material used for high-efficiency adsorption due to its high surface area 

and fiber structure. In this study, a series of experiments were carried out to determine ACFC 

and nitric acid treated ACFC (HNO3-ACFC) Hg0 adsorption efficiency and regeneration 

efficiency. The purpose of nitric acid treatment is to examine the effect of different amount of 

oxygen functional groups on Hg0 adsorption efficiency. The regeneration was done by an 

electrothermal process. The electrothermal regeneration was conducted with 20, 40, and 60 W 

of regenerating electricity. Through excessive heat, adsorbed Hg0 would be released rapidly 

from ACFC surface, resulting in high Hg0 concentration in the effluent, nearly three times of 

the amount of initial concentration that could make condensation easier for the recycling plant 

to recover Hg0. The effectiveness of regenerated ACFC and HNO3-ACFC for Hg0 adsorption 

was also examined in this study. The experimental results showed that, with an initial Hg0 

concentration in a range of 260~300 Õg/m3, ACFC had approximately 80% of Hg0 adsorption 

efficiency. Additionally, ACFC Hg0 adsorption efficiency could rise up to nearly 90% after 60 

W electrothermal regeneration. After acid treatment, the content of oxygen functional groups 

on HNO3-ACFC increased and enhanced the adsorption kinetics, resulting in over 90% of 

adsorption efficiency before and after electrothermal regeneration. Both ACFC and HNO3-

ACFC still had great adsorption efficiency after nine cycles of adsorption and regeneration. 

These results indicate that ACFC and HNO3-ACFC can be an effective and renewable 

adsorbent for low concentration Hg0 adsorption and recovery. A mechanism was further 

proposed to explain the increasing adsorption efficiency after electrthermal regeneration and 

the greater adsorption efficiency for HNO3-ACFC than raw ACFC. 

Keywords: Electrothermal swing system, mercury adsorption, recovery, activated carbon fiber 

cloth, fluorescent lamps recycling 
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The environmental impacts of the seawater flue gas desulfurization (SFGD) of coal-fired power 

plants (CFPPs) including the discharge of Hg(II)-containing seawater to the ocean and the re-

emission of Hg0 from aeration tank to ambient air have been of global concerns. In this study, 

a series of bench experiments were conducted to obtain the optimal adsorption conditions for 

removing aqueous Hg(II) from a SFGD system by using Cu and S co-impregnated activated 

carbon (Cu-S-AC). The total surface area, copper content, and sulfur content of Cu-S-AC were 

500 m2/g, 2.11 wt%, and 2.67 wt%, respectively. At low initial Hg concentration, the significant 

difference between the removal efficiency of SAC and AC was not observed. When the initial 

concentration reached 4104 ng/L, the Hg removal of Cu-S-AC increased with increasing initial 

Hg concentration whereas that of AC decreased. Hg removal efficiency was also shown to be 

slightly larger at pH 7 and 8 than that in an acid seawater condition. Thermodynamic parameter 

calculation concluded that ȹHǯ= 34.63 kJ/mole, ȹSǯ= 0.146 kJ/mole, and ȹG was negative, 

indicating that Hg adsorption by Cu-S-AC is endothermic and spontaneous. Re-emission of 

gaseous Hg markedly increased as temperature increased from 303 to 343K. Notably, by the 

addition of Cu-S-AC, zero re-emission of gaseous Hg0 was achieved, confirming that the 

capture of aqueous Hg(II) and the inhibition of gaseous Hg0 re-emission can be successfully 

and simultaneously achieved via the addition of Cu-S-AC into the actual SFGD wastewater. 

Keywords: mercury, coal-fired power plant, seawater flue gas desulfurization, activated carbon 
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based Thin-Layer Capping under Horizontal Flow and Turbation Events 

Yu Ting1, Boon-Lekn Chông1, Chi Chen1, Che-Jung Hsu1, Hsing-Cheng Hsi1,*  
1 Graduate Institute of Environmental Engineering, National Taiwan University, Taipei, Taiwan. 

* Corresponding author. Tel:(886)-2-33664374, Fax: (886)-2-23928830, E-mail: hchsi@ntu.edu.tw   

In-situ thin layer capping is an economically-feasible method for sediment remediation 

reducing contaminants released from sediment to overlying water, subsequently reducing 

human health and ecological risks. This research evaluated the Hg leaching inhibition 

performance by using different thin layer caps under horizontal flows and sediment turbation 

operated in microcosms with artificial vibration system. Three thin layer caps with different 

activated carbon (AC)/clay combinations were tested. The experimental results showed that 

caps with AC (3%) + bentonite (3%) and AC (3%) + kaolin (3%) were efficient in reducing 

both total mercury (THg) and methylmercury (MeHg) concentrations in overlying water by 

75ī95% and 64ī98% in the later stage of 75-d operation. In contrast, AC (3%) + 

montmorillonite (3%) did not show a significant reduction on THg and MeHg in overlying 

water, probably due to the unstable property of montmorillonite. It is therefore essential to note 

that with unstable caps, a high concentration of MeHg breakthrough was observed in the 

occurrence of turbation in a given depth. 

Keywords: thin layer capping, mercury, methylmercury, sediment remediation  

mailto:hchsi@ntu.edu.tw


The formation, characterization and conversion of oligomesr in biomass 

conversion 

Xin Fu and Changwei Hu 

Key Laboratory of Green Chemistry and Technology, Ministry of Education, College of Chemistry, Sichuan 

University, Chengdu 610064, China. Email:changweihu@scu.edu.cn 

Key words: Biomass; Carbohydrates; Pyrolysis; Oligomers; Characterization, Structural Feature 

Abstract 

Along with the shortage of fossil resources and growing environmental concerns, the 

application of renewable biomass resources as feedstocks for the production of chemicals and 

transportation fuels is becoming urgent. Oligomers are usually generated in the typical 

processes of biomass conversion, and in some processes, oligomers occupy the majority of 

liquid products. Thus their characterization and conversion have become important for the 

effective utilization of biomass resource.  

The hexose-derived oligomers, pentose-derived oligomers, hexose-pentose-complex, lignin-

carbohydrate-complex, and oligomeric phenols are the characteristic oligomers from biomass 

pyrolysis. In the solvent-thermal conversion of biomass, oligomeric phenols and 

carbohydrates-derived-oligomers were extensively observed. In the dehydration of 

carbohydrates, the oligomers usually formed by the self- and cross- polymerization of monoses 

(glucose, fructose, xylose), intermediates (anhydroglucose, deoxypentose), products (5-

hydroxymethylfurfural, furfural, levulinic acid). GPC, FTIR, LC-MS, COSY NMR were often 

used in the identification of oligomers. 

In this presentation, the following will be addressed. 

1. Oligomers in pyrolytic liquefaction of biomass, promoting upgrading of bio-oil. 

2. Oligomers in the solvo-thermal conversion of biomass, enhancing selectivity to target 

products. 

3. Oligomers in the conversion of carbohydrates and related studies, avoiding the waste of 

carbon resources or probing new conversion ways. 

4. Inhibition the formation and/or utilization of oligomers, controlling the reaction network in 

different processes, controlling the formation and conversion of oligomers. 
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Spherical Li4SiO4 pellets were produced via an extrusion-spheronization technique. This 

pelletization process caused the destruction of the original porous structure, a reduction of the 

specific surface area and, thus, a decrease in the CO2 sorption performance. Therefore, a typical 

pore-forming material of microcrystalline cellulose was employed to modify the inner 

microstructures of the pellets and thus enhanced the cyclic CO2 sorption capacity. The pellets 

modified with 20 wt.% microcrystalline cellulose exhibited a high capacity of 0.282 g CO2/g 

sorbent at the 70th cycle, which is even comparable with that of the Li4SiO4 powder. It has been 

proved that the performance enhancement is attributed to the increased surface area and 

enriched porosity. In addition, the sorbent pellets are required to possess excellent mechanical 

performance for the practical application in the circulating fluidized-bed reactors; therefore, 

the mechanical properties, i.e., compression strength and anti-attrition performance, were also 

tested. The results indicated that the Li4SiO4 pellets maintained quite outstanding mechanical 

performance. The good physicochemical properties of the pellets show that the developed 

Li4SiO4-based sorbents have promising prospects for high temperature CO2 capture in 

fluidized-bed systems. 
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One methodology to enhance the energy efficiency of buildings is the application of 

construction materials of latent heat storage composites. In this research, the phase change 

material was vacuum impregnated into biochar to prepare latent heat storage composite. 

Selected phase change materials are fatty acid and fatty acid ester which are bio-based material 

and have a low risk of depletion. Biochar is used because it is highly utilized and carbon neutral 

material. Experimental results showed that latent heat storage composite has good chemical 

compatibility and excellent exudation and thermal stability. Furthermore, it showed good latent 

heat storage performance although its amount of latent heat decreased as compared with that 

of pure phase change material. Results of the numerical analysis using DesignBuilder software 

showed that latent heat storage composite reduced the energy consumption of reference 

building models efficiently by maximum 531.31 kWh per year. Thus, both results appear that 

latent heat storage composite is a promising building material. 

 

Keywords: Biochar, Thermal energy heat storage, phase change material, Biocomposites 
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Recently, various research related to the application of phase change material (PCM) to the 

buildings have been conducted. However, there is a few research on the PCM installation on 

the glass curtain wall building (GCB) systems compared to the conventional wall-based 

buildings (CB). Therefore, the purpose of this study was to investigate the optimization of PCM 

application to the GCB and CB and to analyze the building energy performance by simulation 

tool. A building model and climate data were selected from ASHRAE standards. Shape-

stabilized PCM (SSPCM) within thermal comfort range was selected. As a result, a PCM 

melting temperature of 22-24 Ņ and 25-26 Ņ were suitable for CB and GCB, respectively; 

the different approaches considering PCM application to GCB and CB were necessary. 

 

Table 1. Total energy savings of different locations according to PCM melting temperature 

PCM melting temperature 

(Ņ) 

Baltimore Duluth Miami 

Total energy savings 

(kWh) 

Total energy savings 

(kWh) 

Total energy savings 

(kWh) 

GCB CB GCB CB GCB CB 

20 77.15 19.91 85.05 18.75 19.68 2.57 

21 83.17 22.75 89.24 20.07 22.11 3.26 

22 88.29 25.01 92.18 20.80 25.41 4.14 

23 92.19 26.51 93.78 20.38 29.47 4.58 

24 93.92 26.66 94.33 18.97 33.83 3.50 

25 94.39 25.97 94.44 17.82 37.31 2.34 

26 90.78 22.33 92.97 14.89 44.21 1.80 

 

Keywords: Glass curtain wall, Latent heat storage material, Building envelope optimization, 

Thermal energy storage, retrofit system  

  

mailto:kimsumin@yonsei.ac.kr
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The catalytic conversion of renewable feedstocks to fuels, fine or specialty chemicals is now 

the subject of intense research efforts. Although a myriad of reports published daily on this 

topic, the emergence of bio-based chemicals in our society is unfortunately facing important 

hurdles such as catalyst deactivation and high dilution, thus leading to unacceptable space time 

yields for industrial implementation, although high yields are often achieved. As a case in point, 

we will discuss on the catalytic conversion of furfural to specialty chemicals, a cheap bio-based 

building block (1.0-1.2 ú/kg) available in large scale from biomass (>300 kT/year). Two 

important reactions will be discussed: 

(1) The catalytic conversion of furfuryl alcohol (FA) to alkyl levulinate (AL),[1] that are 

industrially relevant solvents or intermediates for the manufacture of chemicals. In this 

part, we will show that bismuth triflate was capable of catalyzing the conversion of FA to 

AL with up to 91% yield from a concentration of FA in alcohol as high as 30 wt. %, which 

corresponds to an unprecedented space time yield of 182 kg/m3/h. A comparison with the 

commercialized SFOS process, operated by a subsidiary of the former Rh¹ne-Poulenc 

group and running until the beginning of the 90ôs, shows that this novel catalytic route is 

compatible with industrial requirements in terms of yield, productivity and capacity, 

(2) The catalytic conversion of furfural to meta-xylylene diamine,[2] an important target 

widely used in the polymer industry. The investigated pathway involves a Diels-

Alder/aromatization sequence as a key step. Guided by DFT calculations, we discovered 

that (1) the aromatization step could be catalyzed at low temperature by superbases instead 

of acids, thus avoiding the usually observed retro-Diels-Alder reaction, and (2) by playing 

with the rate of the reactions, it was possible to selectively drive the reaction to the meta 

aromatics 

[1] Chappaz, A. ; Lai, J.; De Oliveira Vigier, K. ; Morvan, D. ; Wischert, R. ; Corbet, M. ; Doumert, B. ; Trivelli, 

X. ; Liebens, A. ; J®r¹me, F. ACS Sust. Chem. Eng. 2018, 6 (3), 4405-4411. 

[2] Scodeller, I.; Mansouri, S. ; Morvan, D. ; Muller, E. ; De Oliveira Vigier, K. ; Wischert, R. ; J®r¹me, F. Angew. 

Chem. Int. Ed., 2018, DOI: 10.1002/anie.201803828 
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Soil microbial biomass and enzyme activities are sensitive indicators for soil heavy metal 

contamination. Whereas, in reclaimed coastal wetlands, the indicator effect of microbial 

biomass, enzyme activities on heavy metal fractions in reclaimed wetlands were seldom studied. 

A field study was operated in a typical agricultural reclaimed region (reclaimed cropland 

wetlands (ReW), ditch wetlands (DW) and riparian wetlands (RW)) in Pearl River delta, China. 

Contents and fractions of six heavy metals (Cr, Cd, Ni, Pb, Cu and Zn), and microbial biomass 

and enzymes activities were determined to investigate their distributions and qualify their 

relationships. Results showed that among six heavy metals, Zn exhibited the highest average 

contents, followed by Cr, Cu, Pb, Ni, and Cd, and they were all in pollution level in studied 

area. In three wetlands, Cr, Cu and Ni mainly existed in residual fraction, and Pb, Zn and Cd 

mainly existed in FeïMn hydroxide and residual fractions in 0-10 cm soil and in residual 

fraction in 10-20 cm, 20-30 cm soils. Certain heavy metal fractions contents had obvious 

positive correlations with protease and phosphatase activities in three wetlands, and positive 

correlations with microbial biomass/quotient in ReW and RW but negative in DW. In DW, 

residual fractions of Cd, Cr, Cu and Zn were highly related to microbial biomass parameters. 

In RW, Fe-Mn hydroxide fractions of Cd, Cr, Cu, Pb and Zn were highly related to PRO. In 

ReW, total concentration of Cd, Cu, Ni and Zn were highly related to PRO and carbonate 

fractions of Cr and Pb were highly related to microbial MBC. These results indicate the as the 

shift from reduction to oxidation conditions, soil heavy metals fractions most related to 

microbial indicators would convert from residual (most stable and nontoxic) to Fe-Mn 

hydroxide (moderate flexible and toxic), to carbonate (more flexible and toxic), ascribing to 

the transformations of fractions from stable to flexible under reduction conditions. 

Keywords: Microbial biomass; enzyme activities; heavy metal; fractions; coastal wetlands 
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Phosphorus (P) is generally considered as a macronutrient for plant growth, and 

application of P has been identified as beneficial for heavy-metal stress environments, such as 

cadmium (Cd) contamination. However, few studies have reported the mechanisms underlying 

the roles of P in mitigating Cd toxicity in perennial ryegrass root. Here, the absorption kinetics 

data were fitted with the typical Michaelis-Menten equation (R2 of 0.778ï0.914) and the results 

indicated that exogenous P improved saturation concentration and maximal absorption rate of 

Cd. It is identified that P alleviated the inhibited length of root (9-51%) through reducing the 

concentration of Cd in plants via the dilution effect. We found that cell wall polysaccharides 

(pectin and hemicellulose 1) content increased and cellulose content decreased significantly 

due to the increasing P contents in Cd - treatment. Furthermore, the increased cell walls pectin 

methylesterbase (PME) activity is responsible for the P-induced increase of Cd stress in 

ryegrass root. Exogenous P enhances Cd stress of ryegrass by increasing in matrix 

polysaccharides contents and PME activity, which could increase the protective effect of 

exogenous P on Cd tolerance in root cell wall and decrease Cd accumulation in the protoplast. 

These results implied that P has played an important role in decreasing the inhibiting effects of 

Cd. 
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Disassembly and depolymerization of the three main components in lignocellulosic biomass 

into carbohydrate-based and lignin-based oligomer fluids using solvothermal processes is 

considered to be the first step and the entry point into lignocellulose biorefinery. Easily 

controllable oligomer fluids are in favor of excellent heat and mass transfer in consequent 

catalytic processes. 

Simultaneous degradation of the three main components in pubescens into oligomers was 

achieved using a catalyst-free NaCl-H2O-THF biphasic cosolvent system. Almost all 

hemicellulose and more than 80% of cellulose and lignin were converted at 200 ÁC, to primarily 

oligomeric products. The generated oligosaccharides and lignin-derived oligomers were 

separated in situ into aqueous and organic phases at the same time, which reduced the 

complicated separation procedures. A miscible cosolvent system with a lower NaCl dosage is 

beneficial for lignin conversion, while higher NaCl dosage improves the depolymerization of 

carbohydrates. Cl- ions can prevent the aggregation of the oligomers through the intramolecular 

hydrogen bonding network by generating new hydrogen bonds with them. In addition, NaCl 

helps to prevent repolymerization by blocking the end Cɔ-OH and reserves the active CŬ-OH 

in the side-chain which can be further functionalized, providing high-quality oligomers for 

future use. 

 

Keywords: Lignocellulose, complete degradation; oligomers; in situ separation; biphasic 

cosolvent 
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The production of Portland cement (PC) is associated with large negative environmental impact 

and consequently there are strong incentives for the development of greener cements. Alkali-

activated slag (AAS) is produced by the reaction between an alkali and ground granulated 

blastfurnace (GGBS). Compared to PC, AAS contains a large amount of industrial by-products, 

and hence much lower CO2 footprint and meanwhile its has good chemical resistance. 

Nevertheless, the commonly used alkalis (sodium hydroxide and/or silicate) are highly 

corrosive, costly and difficult to transport and handle. In addition, the setting of AAS is usually 

fast and difficult to control, which poses challenges for some construction works. Reactive 

magnesia (MgO) recently emerged as an effective activator for ground granulated blastfurnace 

slag (GGBS), exhibiting distinctive features such as low pore water pH, adjustable setting time, 

adequate strength with hydration products showing superior adsorptive and pH buffering 

capacity. These have rendered the reactive magnesia-activated GGBS cement an excellent 

alternative binder in various applications, particularly for land remediation. In this talk, the 

reaction mechanism and properties of reactive MgO-activated slag cement are delineated 

together with the influencing factors such as MgO reactivity, purity and content. This novel 

cement has recently been studied as a binder in two technologies for treatment/management of 

contaminated soils: stabilisation/solidification (S/S) and low-permeability cut-off wall. 

Laboratory results have demonstrated its excellent long-term mechanical and hydraulic 

properties, heavy metal immobilisation capacity and compatibility with bentonite in these two 

applications. Finally, two full scale field trials were conducted in the UK and China, showing 

its great potential as an alternative sustainable binder in the soil remediation market. 

Keywords: reactive magnesia, GGBS, stabilisation/solidification, cut-off wall, field trial  
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Alum sludge is a by-product from the coagulation process in water treatment facilities, 

containing aluminium (hydro) oxides as a major component [1]. So far, the alum sludge has 

been used as a raw material for cement production, or has been disposed of finally to the landfill. 

By the way, the material can adsorb various heavy metals and anions such as fluoride and 

arsenic[2]. However, the alum sludge is a form of powder, and it makes a lot of troubles in the 

application of the material to adsorption bed. First of all, the powder induced channeling of 

water flow in the bed, which requires periodic backwashing. More and over, the powder was 

released from the bed, and the effluent contains the tiny particles of alum sludge, which requires 

post treatment process after adsorption. We hypothesized that the granulation of alum sludge 

can solve the problems. 

In this study, molasses was used as a binder to produce a pellet adsorbent and was thermally 

treated to improve adsorption kinetics and strength. The adsorption parameters were measured 

to evaluate the applicability of the granulated adsorbent.  

Keywords: Arsenic adsorbents, Alum sludge, ABA (alum-based adsorbent), Competitive 

anions, Desorption, Groundwater 
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The water and ground pollutions from pharmaceutical waste have been considerably increased 

and the toxicity of raw ingredients and degradation intermediates are threatening the human 

health. In this work, we have introduced the new degradation method such as liquid phase 

plasma (LPP) process, which could generate the strong oxidants, for effective degradation of 

acetylsalicylic acid (ASA) that one of the pharmaceutical waste ingredients. The effects as 

operating condition of power supply, concentration of ASA, and the amount of hydrogen 

peroxide were assessed, and the degradation rate and the intermediates were identified using 

HPLC and GC/MS analysis. The degradation rate of ASA was greatly enhanced with increasing 

the operating condition parameter of power supply as applied voltage, frequency, and pulse 

width. As the parameter value increased, the chemical activated species having strong oxidant 

power were more generated and then the degradation rate of ASA was improved. When the 

hydrogen peroxide was added into the reactant solution, the degradation efficiency of ASA 

were greatly promoted while as the excess of hydrogen peroxide decreased the degradation 

rate. The representative intermediates during degradation of ASA were salicylic acid, 

hydroquinone, and muconic acid. 
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Groundwater at many industrial sites are contaminated by hexavalent chromium (Cr6+). 

Because Cr6+ is a toxic compound, it needs to be removed or reduced to less toxic trivalent 

chromium (Cr3+). In this study, the effectiveness of Cr6+ reduction by the chromate-reducing 

bacteria was evaluated to remediate Cr6+-contaminated groundwater under different treatment 

conditions. Microcosms were constructed using indigenous microbial consortia from a 

chromate-contaminated aquifer as the inocula and cane molasses, slow polycolloid-releasing 

substrate (ES), and nutrient broth (NB) as the primary substrates. The variations in microbial 

diversity and genes responsible for the bioreduction of chromate was also evaluated using 

metagenomics assay. Complete Cr6+ reduction via the biological mechanism was observed 

within 80 days under anaerobic conditions with the increased Cr3+ concentrations during the 

operational processes. Cr6+ removal efficiencies were 83% and 59% in microcosms using ES 

and NB as the substrates, respectively. Increased bacterial communities associated with Cr6+ 

bioreduction was observed in microcosms treated with cane molasses and ES addition. 

However, decreased bacterial communities was observed in NB microcosms. Results indicate 

that cane molasses was more applicable by indigenous Cr6+ reduction bacteria, which resulted 

in effective Cr6+ bioreduction possibly due to the growth of Cr6+-reduction related bacteria 

including Sporolactobacillus, Clostridiu, and Ensifer. NB was appropriate for specific bacterial 

selection, and thus, it might not be appropriate for electron donor application. The 

metagenomics-based approach provides detailed insights into microbial community dynamics 

of Cr6+ bioreduction processes. Results would be helpful in designing an in situ Cr6+ 

bioreduction system to enhance the bioremediation efficiency of Cr6+-contaminated 

groundwater. 
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metagenomics 



Valorization of digestate from biowaste through submerged fermentation 

to obtain high-value added products: Trichoderma biocontrol agent and 

cellulase production 

Guneet Kaur1,*, Jonathan Wong1,2, Anuja Bhardwaj2, Kristiadi Uisan1 

1 Department of Biology, Hong Kong Baptist University, Kowloon Tong, Hong Kong 

2 Sino-Forest Applied Research Centre for Pearl River Delta Environment, Hong Kong Baptist University, 

Kowloon Tong, Hong Kong 

* Corresponding author. Tel: +852-34117747, Fax: +852-34115133, E-mail: guneetkaur@hkbu.edu.hk 

Increasing volumes of food waste are being generated globally. On the other hand, the recent 

sustainable development goals emphasize food security, environmental protection and energy 

efficiency. This situation demands a new waste management hierarchy which promotes the use 

of wastes for high-value products such as chemicals, fuels, materials and energy. In this context, 

anaerobic digestion (AD) is being globally promoted including in Hong Kong, as an efficient 

and attractive solution to produce methane rich biogas. However, while producing methane as 

a clean and renewable energy from waste, huge quantities of nutrient-rich digestate are left 

behind by AD. Thus, the sustainability of AD processes will depend on proper management of 

digestate remaining after AD process, otherwise digestate will become a ónew wasteô in the 

nearest future. The current major outlet for digestate is agricultural applications with strict 

regulatory standards. Expanding the market for digestate beyond agriculture is vital to achieve 

government targets for biodegradable waste reduction and promote AD for increased 

generation of renewable energy. In the present work, we investigated the use of digestate from 

biowaste without any addition of expensive nutrient components as a potential source of bio-

products of commercial and industrial value through submerged fermentation. First, we used 

different types of digestates including food waste digestate and AD sludge digestate for growth 

and spore production by Trichoderma reesei, which is an important biocontrol agent. The 

results demonstrated a higher biomass growth of up to 5 g/mL media and spore production of 

3.8 X 108 spores on digestate as compared to a lower dry biomass of about 1 g/mL media and 

1.47 X 106 spores obtained from culture grown on conventional synthetic medium. We further 

analysed the ability of digestate-grown cultures for cellulase production. Among the digestates, 

the highest cellulase production was obtained on AD sludge digestate culture (4.8 FPU/g) 

followed by food waste digestate (3.7 FPU/g) on day 4 of cultivation. These values were higher 

and/or comparable to those obtained on synthetic medium which produced 3.8 FPU/g cellulase. 

The above results hold great promise for utilization of digestate as a source of nutrients for 

production of high-value added products while allowing simultaneous sustainable digestate 

management in a circular economy scheme.     
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Pesticide contamination in water supply is a common environmental problem in rural 

agricultural communities. In this study, iron turning waste was experimented as sustainable 

filtration media for the removal/degradation of DDT and lindane individually (batch system) 

and combined (continuous column) in water. After 10 min of reaction in a batch system, 54% 

and 98% of lindane and DDT were removed using 2.5 g of iron turning in 200 mL of pesticide 

solution (20 Õg/L for each pesticide). DDT and lindane removal followed second-order kinetics 

and their removal rates were 0.66 g/Õg.min and 0.01 g/Õg.min, respectively. Common minerals 

in groundwater had minimal effect on DDT removal, whereas the presence of potassium 

significantly lowered lindane removal (23%). The effect of water pH (4-10) on the removal of 

both pesticides was minimal (Ò5%). Increasing the iron turning dose from 0.25 g to 5 g, the 

removal efficiencies of lindane and DDT increased from 10% and 78% to 57% and 99%, 

respectively. The initial pesticide concentration (1-20 Õg/L) had limited effect on lindane 

removal, whereas DDT removal substantially decreased by 30% at an initial pesticide 

concentration of 1 Õg/L. For the continuous flow system, sand as traditional media for water 

filtration was also tested along with iron turning waste. The initial pesticide concentration and 

water flow rate were 2 ɛg/L and 10 mL/min. No lindane removal was observed during sand 

filtration, whereas DDT removal was 90-95%. Iron turning waste worked better in combination 

with sand media. Complete removal of DDT was achieved regardless of the iron turning dose 

(100-150 g) and water flow rate (5-15 mL/min). Lowering the water flow rate from 15 mL/min 

to 5 mL/min and using 150 g of iron turning, resulted in complete removal of lindane. Based 

on a breakthrough experiment, iron turning waste based filter removed both pesticides 

completely during 500 hours of continuous filtration. Lindane and DDT were first 

dechlorinated to different organic compounds such as chlorobenzene and 1-chloro-2,2-bis(p-

chlorophenyl)ethane, afterward ring cleavage of benzene/phenol was observed. Hexanal (for 

lindane), nonanal, octanol, 1-decanol (for DDT) were identified as final degradation by-

products. The research findings show that iron turning waste based filter can be used as an 

affordable filter media to treat both pesticides effectively. 
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The abundance and nitrification activity of ammonia oxidizing archaea (AOA) and ammonia 

oxidizing bacteria (AOB) in bulk water and biofilm in chloraminated and chlorinated water 

supply systems were investigated. The abundance of AOB varied between cold and warm 

periods while that was the case for AOA only in biofilm. Lower ammonia concentrations 

favored the abundance of AOA over AOB. AOA and AOB were found more in distal zones of 

the distribution system (DS). Higher numbers of AOA and AOB were observed in DS 

associated with chloramination compared to those associated with chlorination. Significant 

positive correlations between ammonia-N in bulk water and AOA indicate a possibility of 

involvement of AOA in nitrification in DS. A separate laboratory-based experiment simulating 

DS condition was conducted to understand the effects of chlorine and chloramine dosages and 

temperature on AOA and AOB. AOA was inhibited less than AOB in the presence of low to 

medium concentrations of both chlorine and chloramine (1.5 and 2.0 mg/L chlorine; 0.05-0.1 

and 0.3-0.4 mg/L chloramine) but both of them were not detected at high dosages (2.5 mg/L 

chlorine and 1.5-1.6 mg/L chloramine). At a low temperature (10-12ÁC), chloramine and 

chlorine provided similar inhibition trends in which AOB was inhibited more than AOA. At a 

high temperature (~25ÁC), chloramine was less inhibitory to AOA and AOB than chlorine. 

Keywords: Ammonia oxidizing archaea, ammonia oxidizing bacteria, chloramine, chlorine, 

distribution system, nitrification 
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Anaerobic digestion (AD) has been widely adopted for stabilization/treatment of diverse 

organic wastes/residues with concomitant generation of bioenergy and digestate. AD process, 

however, is often susceptible to failure, especially at high organic loading rates (OLRs) due to 

accumulation of volatile fatty acids (VFAs). We developed and tested an oxidation-reduction 

potential (ORP)-based micro-aeration system to precisely dose oxygen in the AD system to 

enhance methane yield and to improve process stability under high OLRs. At an OLR of 5 g 

volatile solids (VS)/L.day, rapid accumulation of total VFAs up to 11 g/L as acetic acid (HAc) 

caused a drastic drop in pH (<6.0) and methane yield, and the reactors were on the verge of 

failure. Once the ORP-based micro-aeration was introduced every other day, the total VFA 

concentration declined rapidly to less than 2 g HAc/L, and methane yield increased by 252% 

without adding alkalinity or reducing feeding rate. 16S rRNA gene sequence analyses revealed 

that micro-aeration promoted facultative bacteria while preserved crucial methanogens to 

effectively produce methane under a high OLR condition. This is the first attempt to implement 

the ORP-controlled micro-aeration as an effective strategy for recovering unstable AD system 

as well as maintaining long-term system stability with enhanced methane yield. 
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Vacuum ultraviolet (VUV) is one of the advanced oxidation processes (AOPs). An advantage 

of VUV over other AOPs is that VUV can generate hydroxyl radicals )OHÅ( in situ in water 

without additional chemicals. The objective of this work was to study the impact of VUV (185 

+ 254 nm) and ultraviolet (UV, 254 nm) on dissolved organic matter (DOM) characteristics 

and haloacetonitriles )HANs( formation in treated water and treated municipal wastewater 

samples. The results showed that VUV provided higher efficiency than conventional UV for 

reducing ultraviolet absorbance at 254 nm (UV254), hydrophobic (HPO) fraction, and 

fluorescence peak intensity. After 60 min of VUV irradiation, the formation of HANs tended 

to decrease with decreases in UV254 and HPO fraction. This infers that aromatic compounds 

and hydrophobic organic molecules in the samples can be easily degraded by light at 185 nm 

and OHÅ generated from VUV photolysis. Moreover, fluorescence spectra showed that 

tryptophan peak intensity was correlated with the reduction of HAN formation. This implies 

that tryptophan was a dominant precursor of HANs. It is concluded that VUV light at 185 nm 

and OH· could breakdown of HANs precursors, resulting in the reduction of HANs formation 

in treated water and treated municipal wastewater.  

 

Keywords: Fluorescence peak intensity, Haloacetonitriles, Vacuum ultraviolet 

  



What is the best novel materials for the removal of key pollutants in indoor air? 

Ki-Hyun Kim 

Dept of Civil & Environmental Engineering, Hanyang University, Seoul 04763 Korea 

Correspondence: kkim61@hanyang.ac.kr 

 

Abstract 

To date, numerous materials have been developed and introduced as air quality treatment media 

for various gaseous pollutants including key volatile organic compounds (VOCs) like benzene 

and formaldehyde (FA). Although the use of activated carbon (AC) based on sorptive treatment 

has been one of the most preferable options for the treatment of benzene, such application is 

not feasible for the treatment of FA. In an effort to develop novel materials to treat various 

target species in indoor environment, we have investigated the potential of new or advanced 

materials like metal organic frameworks (MOFs) for diverse applications in indoor air quality 

remediation. Nonetheless, the basic information is yet limited with respect to the practical 

option for the advanced functional materials. This research was organized to update all the 

sorptive technology for hard targets based on Figure of Merits (FOM) such as the selection of 

the best performingsorbent in terms of adsorption capacity and economic feasibility.  
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 Carbonation/granulation treatment of mine tailings has been previously studied using a lab-

scale granulator with MgO (magnesium oxide) and GGBS (ground granule blast furnace slag) 

as a binder. The granule produced showed great potential for use as a backfilling material. In 

this study, the granule that was produced using a pilot-scale granulator was tested. A dosage of 

30% of MgO/GGBS binder and a weight ratio of 1:1 of MgO to GGBS were tested under an 

optimal rotational speed and a retention time of the granulator. Mine tailings-binder mixtures 

with total weights of 12.5 kg or 25 kg were tested. The physical/chemical characteristics of the 

granules were investigated after subjecting the granules at 20% CO2 condition during 

granulation and at the same CO2 concentration during 28-d curing. The granule strength 

increased upon CO2 exposure and the strength dramatically increased as the curing progressed 

until the 28th day. A granule strength of 0.34 MPa was obtained on the 28th day which was 72% 

of the value (0.47 MPa) of granules produced by a lab-scale granulator. The amount of CO2 

uptake was 0.13 kg CO2/kg binder for the granules that was slightly lower than that observed 

for the lab-scale granule, which was 0.16 kg CO2/kg binder after 28 days. The granule strength 

was maintained up to 4 cycles of wet and dry cycling test then decreased thereafter. The granule 

met most of the requirements for use as subbase materials. Except for the abrasion rate of 78 %, 

which was higher than the requirements value. Toxicity characteristics leaching procedure 

(TCLP) test for the granules showed that 99.9% the total heavy metals in the mine tailings were 

stabilized by carbonation/granulation. 
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Red mud (RM), an industrial by-product from alumina production process (i.e., Bayer process), has 

been considered as a solid waste causing severe environmental problem to date. In this study, a novel 

photocatalysis system was developed by using RM and peroxides (i.e. hydrogen peroxide (H2O2), 

peroxymonosulfate (PMS) and persulfate (PS)) under visible light irradiation (ɚ > 410 nm) for 

wastewater treatment (i.e., decolourization of acid orange 7 (AO7)). A complete decolourization of AO7 

was achieved using RM with all the peroxides at pH 3.0, while there were only 2-5 % of adsorptive 

removal of AO7 on the RM surface in absence of visible light. The amount of peroxide consumed after 

the complete decolourization was ordered as follows: PS < PMS < H2O2, indicating the highest 

efficiency of PS for the AO7 decolourization. In order to investigate the photocatalysis mechanism, we 

prepared different metal oxide (MxOy) composites by thermal treatment in Teflon-lined autoclave 

according to the main chemical composition of RM. Among the MxOy, Fe2O3 was found as key player 

for the degradation of AO7 by forming AO7-Fe3+ complex, which can undergo electron transfer from 

AO7 to Fe3+ and yield active oxidative radicals (i.e. O2
Å ī, ÅOH or SO4

Å ī) for AO7 decolourization. 

Compared to pure Fe2O3, Fe2O3-Na2O composite showed enhancement in decolourization rate due 

probably to the peroxide activation by continuous extraction of OHī anion, whereas Fe2O3-Al2O3 and 

Fe2O3-SiO2 composites showed a remarkable inhibition effect on decolourization. To find out the 

reactive radical species in each system, we used various scavengers (i.e. 2-propanol, phenol,  p-

benzoquinone, sodium azide and N2 purging) and found out that superoxide radical (O2
Å ī) or 

hydroperoxy radical (HO2
Å) were the main radical species as an initiator, resulting in the activation of 

peroxides for AO7 decolourization. In addition, sulfate radical (SO4
Å ī) was more dominant species for 

AO7 decolourization than hydroxyl radical (ÅOH) at pH 3.0. The results of this study revealed that red 

mud can be successfully utilized for AO7 decolourization as a catalyst without any pre-treatment or 

modification due to high composition of Fe2O3 and its alkalinity.  
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The current concern in the activated sludge (AS) processes is its hydrolysis in an anaerobic 

digester. Because the AS mainly consists of the aerobic biomass cells, it induces the hydrolysis 

rate-limiting step in the anaerobic digestion (AD). Each microorganism in the digesters can 

secrete the hydrolytic enzymes degrading the organic wastes. However, the AD processes can 

reduce only 30 ~ 50 percent of volatile solids in AS. Of the hydrolytic enzymes, the lysozyme 

can break up the ɓ-1,4 glycosidic bonds in the cell wall, so it is the proper enzyme for enzymatic 

pre-treatment. In this study, our group aimed to improve a solubilization rate and methane 

conversion efficiency of the AS treating the recombinant lysozyme. 

The AS sample was taken from the secondary sedimentation tank of Pohang wastewater 

treatment plant in South Korea. The activities of recombinant lysozyme from bacteriophage 

T4, T7, and ɚ (made by Korea research institute of bioscience & biotechnology, KRIBB, South 

Korea) were about 662, 95, and 294 U/mg. Energy conversion rate (mL CH4/g VSin) and sludge 

reduction rate (ȹg VS/g VSin x 100) was calculated. 

T4 lysozyme (T4L), T7 lysozyme (T7L) and ɚ lysozyme (ɚL) responded optimally with AS 

under the conditions: T4L (pH 7.2, 47oC), T7L (pH 7.1, 37.1oC), ɚL (pH 7.0, 38.4oC). After 

lysozyme treated with AS under the optimal condition, a biochemical methane potential (BMP) 

test was performed to investigate the change of methane conversion efficiency by treating the 

different lysozyme. Their energy conversion rate and sludge reduction rate is following: 28.8  

(T4L), 20.6 (T7L), 16.4 (ɚL), 12.9 (Ctrl). 

This research demonstrated the effect of lysozyme on activated sludge. These results can be 

referred to increase the efficiency of methane gas generation through the enzymatic pre-

treatment of sludge by recombining the enzyme. 
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To investigate biological nitrogen removal (BNR) process performance by comparing bacterial 

communities in anaerobic-anoxic-oxic (A2O) process, a seven-months-long experiment was 

conducted in a full-scale sewage wastewater treatment plant (WWTP) using food waste-

recycling wastewater (FRW) as an alternative carbon source. In this study, the COD and TSS 

removal efficiencies were stable with average values of 94.0% and 95.5%, respectively. The 

average TN and TP removal efficiencies were 69.9% and 95.8%. High removal efficiencies of 

nitrification and denitrification were achieved with about 91.9% and 97.2% respectively (Fig.1). 

Chitinophagaceae, Saprospiraceae, Rhodocyclaceae, Comamonadaceae were the major 

bacterial families in both oxic and anoxic tanks. Although the Nitrosomonadaceae and 

Nitrospiraceae were detected with low relative abundance in this study, these bacterial groups 

were regarded as responsible for stable and high nitrification efficiency. These results 

demonstrate that process performance was linked to the acclimation and function of bacterial 

communities to the change of carbon source. 

 

 

Figure 1. 

Removal performance of (a) NH4-N, and (b) NO3-N in the oxic and anoxic tanks.  

 

Keywords: Full-scale, External carbon source, Food waste-recycling wastewater, Next 

generation sequencing 
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 Recently, biochar has been in the spotlight because of its great potentials on sequestering 

atmospheric carbon and soil amendment[1]. Biochar is a complicate material, and the 

confluence of physico-chemical properties on the behavior of metals is not fully elucidated. 

Among the properties, especially, dissolved organic matter (DOM) released from biochar, has 

been received little attention. DOM changes the redox chemistry of iron oxides in the soil, thus 

the dissolution of iron materials is a key factor on the fate and transport of arsenic (As) and 

other metals bound to the iron oxides[2]. Minimizing DOM can be achieved by increasing the 

pyrolysis temperature. However, the strategy should be applied with considering the 

characteristics of biomass by itself because the amounts of DOM released from biochar are 

highly dependent on the type of biomass even though the higher temperature reduces the DOM 

due to more condensation of organic matter. Given that the objectives of this study were to 

investigate the properties of DOM derived from biochar according to major components of 

biomass. Therefore, in this study, we hypothesized that the amount of lignin among major 

constituents (hemicellulose, cellulose, and lignin) of biomass would affect the DOM. To verify 

this, a mixture of cellulose/lignin reagents and sawdust with controlled the lignin content was 

pyrolyzed at 300 Ņ, and the biochar was incubate to investigate the DOM. 
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Rice is a major staple food, thus the accumulation of arsenic (As) in the rice can be a critical 

issue on the food security in Korea as well as in the word consuming rice. Arsenic is a toxic 

trace element, it is absorbed into the body through the food chain, and causes various diseases 

such as skin cancer and neuropathy. In nature, As exists as two major species: As(V) and 

As(III)1, and the species of As are highly dependent on pH and redox potential. As(III) is a 

neutral form in agricultural land and easily uptaken by crops. Especially, rice field is in flooding 

period for 3 months (June-September) in Korea, and the oxygen supply to the soil is limited by 

the water layer during the period. As a result, the soil changes to reducing condition, iron oxides 

are dissolved via the reduction of Fe(III) to Fe(II), As(V) bound to the iron oxides are released 

to the soil pore solution, and As(V) is reduced to As(III) partially1. Therefore, the absorption 

of As(V) and As(III) increases significantly during the period, which is the major reason for 

the As accumulation to the rice field. The reduction of Fe(III) and As(V) should be prevented 

or decreased to solve the problem. In this study, we focused on the birnessite, one of manganese 

oxides, found commonly in soil because the oxide can oxidize Fe(II) to Fe(III) as well as As(III) 

to As(V) due to the higher redox potential compared to Fe(III) and As(V)2,3. We hypothesized 

that the birnessite will decrease the reduction reaction of Fe(III) and As(V) during the flooding 

period in the paddy rice field. The effectiveness of birnessite was evaluated in the laboratory. 

Keywords: Arsenic; Rice; Paddy rice field; Redox potential; Manganese oxide 
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Arsenic(As) is a toxic and carcinogenic element even at a low concentration. Arsenic has 

different species depending on pH, redox potential(Eh), and oxidation state. They are usually 

in the forms of inorganic species, arsenite((As(III)) and arsenate((As(V)). As(III) is known to 

be more toxic, mobile and difficult to remove than As(V) due to neutral charge in nature. Most 

As(III) removal process contains the pre-oxidation step of As(III) to As(V), and Fenton reaction 

and photocatalysis is the most common choice to achieve the purpose[1]. The oxidized As(V) 

is removed through adsorption and co-precipitation. Therefore, the removal system of As(III) 

requires two-step process: oxidation and separation, and takes a relatively long time and two 

reactors. The simultaneous oxidation and separation is a way to the treatment time and to 

simplify the treatment process[2]. In this study, we synthesized a composite material to achieve 

simultaneously the oxidation and adsorption of As in a reactor. We hypothesized that a 

photocatalyst, melamine-derived graphitic carbon nitride, oxidized As(III) to As(V) and the 

oxidized As(V) is adsorbed onto the iron oxides phase on the composite material. The 

speciation of As on the composite was analyzed, and the characterization of the composite was 

carried out to evaluate the mechanism exactly.  
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Bio-oil due to its high viscosity, high amount of water and high acidity cannot be used directly 

as a fuel in engine. Emulsification is an inexpensive, effective and simple method to use bio-

oil along with diesel as a fuel to counter the problem. In the first step of this study, the bio-oil 

(pyrolysis of oak sawdust at 450oC) was obtained from Dyekeng company. The bio-oil was 

separated into heavy fraction, light fraction and ether soluble fraction. The ether soluble 

fraction was selected for emulsification due to its low viscosity and low water content. Ether 

extraction was performed to reduce the amount of ether in bio-oil from 43% to 7%. 

Emulsification of ether extracted bio-oil in diesel have been analysed using two commercial 

emulsifiers (Span 80 and Atlox 4914) in a 2nd step. Span 80 with an HLB value of 4.3 and Atlox 

4914 with 12.0 gives a wide range to be tested in order to achieve stability. The ultrasonicator 

power was investigated in a range of 10% to 40%. Under the same conditions the bio-oil 

content of 5%-20% stability in diesel was investigated. The emulsion with (7%-10%) bio-oil, 

3% emulsifier and (87%-90%) was observed to be stable under the ultrasonic power of 40% 

with 10 min. of sonication time. The emulsion with HLB value of 5.8 was found to be stable 

for more than 40 days with the bio-oil content of 10%, emulsifier (3%) and 87% of diesel.  

Although the emulsion looked stable with the naked eye, it was analysed by FTIR curves in 

order to be sure about the stability of the emulsion. The functional groups obtained through 

FTIR gives the clear insight about the stability of bio-oil in diesel, hence can be considered as 

a powerful tool to test the sample.  

Keywords: Bio-oil, Emulsifer, Sonicator, Ether extraction, Diesel 

This work was supported by the National Research Council of Science & Technology (NST) 

grant by the Korea government (MSIP) (No. CAP-16-05-KIMM). 

  



Prediction of three biomass components and improved modeling  

of pyrolysis kinetics using thermogravimetric analysis 

Heeyoon Kim1, Minsu Kim1, Changkook Ryu1,* 

School of Mechanical Engineering, Sungkyunkwan University, Suwon16419, Republic of Korea 

* Corresponding author. Tel: +82-31-299-4841, Fax: +82-31-290-5889, E-mail: cryu@me.skku.ac.kr  

 

Hemicellulose, cellulose, and lignin are the three main constituents of land biomass in which 

their composition varies depending on the species. Because the pyrolysis behavior is governed 

by these constituents, it is essential to analyze their composition for the target biomass and 

apply it to understanding and predicting the thermochemical characteristics involving pyrolysis. 

However, the analytical procedure for the determination of the three constituents is complicated 

and time-consuming. On the other hand, the rate constants of pyrolysis kinetics for the 

constituents reported in the literature have a wide variation mainly due to the differences in the 

detailed chemical structures of hemicellulose and lignin.  

In this study, a new method was proposed to estimate the lignocellulosic composition of target 

biomass using thermogravimetric analysis (TGA) and improve the modeling accuracy of 

pyrolysis kinetics. For this purpose, two biomass samples (hinoki cypress and wood pellet) 

were selected and their lignocellulosic compositions were determined by the standard 

analytical procedure as the reference values. In analyzing the TGA results for the samples to 

estimate the compositions, the rate constants (pre-exponential factor and activation energy) 

were taken from the literature for the first-order reactions of the three constituents. However, a 

temperature shift was introduced to match with the measured peak temperatures in mass loss 

rates considering the considerable variations in the rate constants depending on the biomass 

species. The lignocellulosic composition was then calculated using an algorithm incorporating 

the error minimization method. The results had a satisfactory agreement with the measured 

composition with deviations less than 1.0% for wood pellet and 4.2% for hinoki cypress. The 

modeling of pyrolysis kinetics based on the predicted composition and temperature shift in the 

first-order kinetics also reproduced the TGA curves with good accuracy.  

Considering that the TGA is a simple test to measure the mass loss by pyrolysis in about an 

hour, the method proposed in this study is very useful for a quick estimation of the 

lignocellulosic composition and improving the accuracy of pyrolysis modeling. 
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A generic hydrous Fe oxide surface is often used in surface complexation modeling (SCM) for 

predicting metal behavior in aqueous and soil environments. However, this approach may lead 

to incorrect results because there are many different naturally-occurring Fe(III) (oxyhydr)oxide 

mineral phases in the environment, each exhibiting distinct adsorption characteristics. We 

provide a simple and unified workflow for obtaining the adsorption parameters (DLM and CD-

MUSIC), which are readily implementable into widely used geochemical codes, such as Visual 

MINTEQ, MINEQL+, and ORCHESTRA. The parameters were obtained enabling 

quantification of metal adsorption onto a range of Fe(III) oxides (goethite, hematite, 

lepidocrocite, maghemite) in various aqueous environments. The dataset of SCM parameters 

characterize the adsorption of selected divalent metals (Cd, Cu, Pb, Zn) at varying metal 

concentrations and ionic strengths. In general, the CD-MUSIC model provides better fits to the 

observed metal adsorption data onto the studied Fe oxides than the simpler DLM. However, 

the CD-MUSIC fits were based on more fitting parameters (multiple surface complexes, 

electrostatic parameters, etc.) and the DLM approach aimed to be as simple and consistent as 

possible for all the studied Fe(III) oxides and metals. Nevertheless, both modeling approaches 

provide a useful and viable option that should result in better predictions of metal speciation in 

the environment than the ógenericô Fe oxide model and future research should focus on coupling 

these models strictly with advanced spectroscopic techniques, i.e., EXAFS. 
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Water security is being highlighted nowadays due to climate change causing extremely high 

variability of precipitation. The unpredictable draught or excessive evaporation is bringing 

water shortage in agriculture sector whereas the extremely heavy rainfall is leading to soil 

erosion resulting in turbid water or eutrophication in water system. The objective of this 

preliminary study is to develop polymer-based multifunctional soil additive with biochar and 

other organic matters for enhancing soil water retention and mitigating risk of soil erosion or 

turbid water. This study also hypothesizes that the developed soil additive would be positive 

effects on soil quality and agricultural productivity. The top soil was collected from 300-mm 

depth after removing cover vegetation in Korea (38Á15ô54ò N lat., 128Á07ô02ò E long.) and 

air-dried for 48 h. The sieved soil of 1,200 g, less than 10-mm particle size, was repacked into 

a steel cylinder (13.2-cm dia., 14-cm high) with a bulk density of 1.4 Mg/m3 for test. An anionic 

polyacrylamide (PAM), moringa powder (MR; Moringa oleifera), and the oak tree biochar 

(BC) were purchased and used for synthesizing soil additive in a form of pellet. Previous 

studies have shown that PAM retained soil moisture and delayed to evaporate and the BC can 

also maintained soil moisture in intergranular pores. The MR is used as a natural coagulant as 

a water treatment along with excellent biodegradability, thereby reducing turbid water 

effectively. These synthesized soil additives at different rates of 2.5, 5.0, and 10.0 g were mixed 

with the same amount of initial soil after saturation using tap water. The moisture contents 

were determined during 15-d incubation. For the control soil, the moisture content was reduced 

by 18.3% after 15-d incubation. On the other hand, the moisture contents were decreased by 

16.2, 17.1, and 14.8% in the soils treated with 2.5, 5.0, and 10.0 g of soil additive, respectively. 

Our preliminary result showed that the highest rate of soil additive was most effective in 

maintaining soil moisture. The polymer-based soil additive can be customized depending on 

local characteristics and would be an effective way to mitigate water shortage or increasing 

soil water retention/availability. Moreover, its application can be a tool to control soil erosion 

and turbid water. The quantification of turbid water or soil erosion reduction would be needed 

to evaluate the effectiveness of developed soil additive containing PAM and MR. This work 

was carried out with the supports of the National Research Foundation of Korea Grant funded 

by the Korean Government [grant number NRF-2016R1C1B2006336] and 'Cooperative 

Research Program for Agriculture Science & Technology Development (Project No. 

PJ0125702019)' Rural Development Administration, Republic of Korea. 
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The specific primer and probe sets for quantifying Clostridium cadaveris and Clostridium 

sporogenes using a quantitative real-time PCR were designed. Each primer and probe set 

detected only target species very specifically. The two species were cultivated in pure and 

mixed culture in batch mode and continuous stirred tank reactor (CSTR) mode with glucose as 

only carbon source. The designed QPCR sets were successfully applied to estimate the 

biokinetic parameters of each species in the pure culture, which was calculated based on the 

Monod equation. The maximum specific growth rate (ɛmax), half saturation concentration (Ks), 

growth yield (Y), and decay coefficient (Kd) of C. cadaveris and C.sporogenes were 0.311 Ñ 

0.020 and 0.360 Ñ 0.019 hour-1, 4.241 Ñ 1.653 and 5.171 Ñ 1.097 g/L, 0.301 Ñ 0.065 and 0.199 

Ñ 0.037 1011 copies/g, 0.005 Ñ 0.043 and 0.009 Ñ 0.025 hour-1, respectively. The effect on 

substrate consumption rate and microbial growth by the presence of other species sharing 

resource was evaluated experimentally and statistically using mixed culture. By curve fitting 

and comparing coefficient, it was examined that substrate consumption rate increases and the 

microbial growth rate decreases, which implied interspecific interaction effect. The new model 

development was performed to mathematize the interspecific interaction, the novel interaction 

model was selected under considerations such as accuracy, realism, simplicity and biological 

significance. The novel interaction model models developed in batch mode accurately 

predicted substrate and microbial changes in CSTR mode. In the mixed culture, C. sporogenes 

lost the competition and was washed out, and C. cadaveris won the competition. The result 

was predicted using the novel interaction model simulation. This idea opened new prospect in 

the field of interspecific interaction model was expected to be applied to more complex 

bioprocess system such as biological wastewater treatment system and anaerobic digestion. 
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The stability and decomposition of biochar are fundamental to understand its persistence in 

soil, its contribution to carbon (C) sequestration, and thus its role in the global C cycle. Our 

current knowledge about the degradability of biochar, however, is limited. Based on own 15-

year-long incubation (the world-wide longest incubation) and using 128 observations of 

biochar-derived CO2 from 24 studies with stable (13C) and radioactive (14C) carbon isotopes, 

we meta-analyzed the biochar decomposition in soil and estimated its mean residence time 

(MRT). The decomposed amount of biochar increased logarithmically with experimental 

duration, and the decomposition rate decreased with time. The biochar decomposition rate was 

dependent on experimental duration, feedstock, pyrolysis temperature, and soil clay content. 

The MRTs of labile and recalcitrant biochar C pools were estimated to be about 108 days and 

556 years with pool sizes of 3% and 97%, respectively. These results show that only a small 

part of biochar is bioavailable and that the remaining 97% contribute directly to long-term 

(centuries and millennia) C sequestration in soil.  

The second database (116 observations from 21 studies) was used to evaluate the priming 

effects after biochar addition. Biochar slightly retarded the mineralization of soil organic matter 

(SOM; overall mean: -3.8%, 95% CI = -8.1é-0.8%) compared to the soil without biochar 

addition. Negative priming was common for studies with a duration shorter than half a year (-

8.6%), crop-derived biochar (-20.3%), fast pyrolysis (-18.9%), the lowest pyrolysis 

temperature (-18.5%), and small application amounts (-11.9%). In contrast, biochar addition to 

sandy soils strongly stimulated SOM mineralization by 20.8%. This indicates that biochar 

stimulates microbial activities especially in soils with low fertility. Furthermore, abiotic and 

biotic processes, as well as the characteristics of biochar and soils, affecting biochar 

decomposition are discussed. We conclude that biochar can persist in soils on a centennial and 

millennial scales and that it has a positive effect on SOM dynamics and thus on C sequestration. 
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Biochar is a promising material to facilitate the reclamation of oil sands process water (OSPW); 

however, how biochar properties can be optimized for metal removal from OSPW is not well 

studied. This study was conducted to determine relationships among feedstock type, pyrolysis 

condition, biochar property, and lead(II) adsorption capacity to demonstrate the potential use 

of biochar for metal removal from OSPW. Softwood sawdust, canola, and wheat straw, and 

cattle manure pellet were pyrolyzed at 300, 500, and 700 ÁC, with or without steam activation. 

Increasing the pyrolysis temperature increased, with a few exceptions, biochar pH, surface area, 

and carbon content, but decreased hydrogen and oxygen contents and surface functional groups. 

Steam activation increased surface area but did not affect other properties. For non-steam-

activated biochars, canola and wheat straw biochars produced at 700 ÁC had the highest lead(II) 

adsorption capacity, at 108 and 109 mg g-1, respectively. Increasing the pyrolysis temperature 

increased lead(II) adsorption capacity due to increased biochar pH, ash content, and surface 

area by increasing precipitation, ion exchange, and inner-sphere complexation of lead(II). 

Steam activation increased lead(II) adsorption capacity for most biochars mainly due to the 

increased surface area. The adsorption with time followed the pseudo-second order kinetic 

model. The results of this study will help select the most effective biochars that can be produced 

from locally available agricultural or forestry byproducts that are optimized for metal removal 

from OSPW. 

Keywords: Adsorption kinetics, Adsorption isotherm, Biochar, Oil sands process water, 

Optimization 
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Utilization of waste materials as a carbon feedstock for an energy application can be desirable 

because the term of ñsustainabilityò is profoundly determined by how/where we procure the 

carbon. Hence, conversion of organic wastes into a value-added product provides a great venue 

for enhancing an economic viability in waste management since anthropogenic activities 

facilitate the steady generation of waste materials. Therefore, the pyrolysis of metal (e.g., Fe 

and Co) impregnated organic wastes from anthropogenic activities (e.g., lignin and spent coffee 

ground) were conducted in N2 and CO2 condition for fabricating metal-loaded biochar. 

Moreover, the gas and liquid products from pyrolysis of metal impregnated organic wastes 

were investigated for evaluating mechanical roles of metal and CO2 to pyrolysis of organic 

wastes. In addition, the potential of metal-loaded biochar to reduce aquatic contaminants (e.g., 

As(V), BrO3
-, and p-nitrophenol) by adsorption and catalytic reduction were evaluated. 
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Abstract  

Microwave pyrolysis is a thermal process performed using microwave heating in an inert 

environment that can break down and convert biomass to produce useful liquid oil, gases, and 

char products. Different techniques of microwave pyrolysis can be developed, comprising 

batch and continuous pyrolysis, co-pyrolysis, catalytic pyrolysis, vacuum pyrolysis, and 

pyrolysis coupled with activation. These techniques have been tested for recycling various 

types of biomass and waste resources, comprising household waste, fruit waste, plastic waste, 

waste cooking, waste shipping oil, waste lubricating oil, biodiesel waste, marine algae, 

agricultural waste, palm oil waste.  

Microwave pyrolysis showed advantages in providing a fast heating (up to 100 ÁC/min), 

relatively shorter process time and lower energy consumption, representing a method that is 

potentially faster and more energy efficient compared to that shown by the method commonly 

performed using conventional heating source. The pyrolysis produces liquid oil products for 

potential use as biofuels or boiler fuel, gaseous products for use as biogas, and solid products 

such as biochar and activated carbon that can be refined for use as filter material, shipbuilding 

material, catalyst, bio-fertilizer and energy storage material.  

Our findings show that microwave pyrolysis shows potential as a promising pyrolysis approach 

with improved heating performance and generation of useful products with desirable properties. 

These have led to outputs such as joint research with international partners, patent filing, 

company licensing, journal publications, awards and industrial partnership for prototype 

development, distribution and application. 
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Background: kai Tak Development (KTD) is a huge and highly complex development project 

spanning a total planning area of over 320 hectares covering the ex-airport site together with 

the adjoining hinterland districts of Kowloon City, Wong Tai Sin and Kwun Tong. Independent 

Environmental Checker is employed to undertake the overall Environmental Management & 

Audit and environmental issues for engineering projects in KTD. The purpose: the study 

critically reviews and explores the engineering projects in KTD to select a truly excellent 

project as showcase in order to promote awareness and enhance presence of the engineering 

industry. Methodology: desktop research is preliminarily adopted. Language for relevant 

documents and related information are English from source of documents review. Content 

analysis identifies the essential issues. Findings: Environmentally Friendly Linkage System 

(EFLS) is selected as a showcase among engineering projects in KTD. Not EFLS only fulfills 

all selection criteria, but it also achieves environmental protection. Contributions: the 

significances of the study inspire readersô more comprehensive thought regarding relationship 

between engineering projects and environmental protection in KTD.   
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Background: The objective of this study explores the application of landscape architecture in 

quarry via case study. This study could have significant positive implications to inspire readersô 

more comprehensive thought and inspirations get from findings for our imitations. 

Methodology: Desktop research is preliminarily adopted. 2 case studies (Shek O Quarry and 

Serra da Arrabida Natural Park) are selected. Findings: There are perceptible benefits from 

Shek O Quarry in Hong Kong and Serra da Arrabida Natural Park in Portugal for the use of 

landscape in quarry. Benefits are the creation of diversity in ecology, vegetation, landscape 

visual impact and nesting areas created. Its disbenefits are in immeasurable results of negative 

environmental impacts and high initial costs. Conclusion: Based on the research undertaken, it 

can be ascertained that the benefits for using landscape in quarry are greater as compared to 

the disbenefits. This can be perceived through the 2 case study analysis. 
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Microalgae biomass owning to its high growth rate and non-requirement of terrestrial land area 

for its cultivation is a potential source for solid biofuel production, especially through 

hydrothermal treatment. Therefore, this study aims to produce hydrochar from microalgae 

Chlorella vulgaris biomass with high ash content via hydrothermal carbonization (HTC) 

reaction. The microalgae biomass was harvested from a pilot-scale semi-continuous cultivation 

in a bubble column photobioreactor. Experiments were conducted to assess the effects of HTC 

temperature (180 ï 250 oC) and reaction time (0.5 ï 4 h) under fixed biomass to water ratio on 

the hydrochars yield and also on its fuel characteristic. Results revealed that hydrothermal 

temperature significantly affect the hydrochar yield, while reaction time have a greater 

influence on the calorific value of the hydrochar produced. As compared to raw microalgae 

biomass, the hydrochar properties as a source of fuel was significantly improved by having 

higher carbon and lower oxygen content, and subsequently contributed to an increased in fixed 

carbon and reduction in moisture content. The overall carbon recovery rate and energy yield 

were found to range from 53.2 ï 86.4 % and 46.9 ï 76.6 %, respectively. In addition, thermal 

stability analysis using TGA/DTG and van Krevelen diagram further supports the characteristic 

of the resulting hydrochar as a source of solid fuel. Besides that, analysis on the aqueous phase 

from the HTC reaction shows that it contain high nutrients content such as total organic carbon, 

total nitrogen, total phophosrus and COD. Hence, this study demonstrated that microalgae 

biomass could be potentially utilized as a biomass feedstock for solid biofuel production, while 

the aqueous phase can be utilized as nutrient source for microalgae cultivation, which could 

contribute towards a feasible microalgal biorefinery concept. 

Keywords: Microalgal biomass, hydrothermal carbonization, hydrochar, aqueous phase 

products 
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The concentrations of NH3 and Na+ can vary widely over time in field-scale anaerobic digestion 

(AD) reactors treating protein-rich and saline organic wastewater due to unpredictable and 

large variations in influent characteristics; this simultaneous changes of the concentrations of 

the inhibitors can give stress to the methanogens in the reactors and can result in severe 

inhibition in overall AD performance and stability. Aceticlastic methanogenesis is a primary 

pathway in CH4 production of AD process. Methanosaeta concilii is the dominant aceticlastic 

methanogen in AD systems under non- or less-stressed conditions, but vulnerable to such 

chemical inhibitions. Thus, to predict AD processes treating such unpredictable organic 

wastewater, it would be prerequisite to know what types of simultaneous inhibition (among 

synergistic, additive or antagonistic) on M. concilii take place in different combinations of such 

inhibitors, and how much it affects. Thus, in this study, individual and simultaneous inhibitions 

of NH3 and Na+ on specific methanogenic activity of M. concilii were quantitatively determined. 

First, anaerobic batch inhibition tests with a single inhibitor (NH3: 1ï10 g/L, Na+: 0.5ï10 g/L) 

for M. concilii were conducted. Each single inhibition was well described by a non-competitive 

inhibition model with Hill slope: ὑȟ  : 6.35 g TAN/L (247 mg FAN/L); Ὤ  : 5.0832; 

ὑȟ : 5.25 g Na+/L; Ὤ : 8.8763. Second, a batch growth test was performed to determine 

the four Monod kinetic parameters of M. concilii: ɛm, ks, Y and kd for M. concilii were found to 

be 0.182 d-1, 0.028 g acetate/L, 0.034 g VSS/g acetate and 0.0014 d-1, respectively. Third, a 52 

full-factorial experiment of NH3 (1.50ï6.35 g TAN/L) and Na+ (1.00ï5.25 g/L) concentrations 

was conducted to investigate the simultaneous effects of these inhibitors and to find the best 

inhibition models that can explain such effects well. NH3ĬNa+ showed a synergistic inhibition 

trend as their concentrations increased. The modified non-competitive inhibition models with 

a synergistic inhibition term (xy) or with two synergistic inhibition terms (xy and xy2) exhibited 

good statistical fit (0.924 and 0.940 of adjusted R2 and lower AIC values). The results of this 

study provide important information on the effects of single and simultaneous inhibition of 

NH3 and Na+ for methanogenesis of acetate and possibility of predicting such inhibition using 

biokinetic modeling. 

Keywords: synergistic inhibition, ammonium, sodium, Aceticlastic methanogenesis 
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Anaerobic digestion (AD) is a sustainable wastewater treatment technology that can reduce the 

quantity of organic waste, and simultaneously produce energy in the form of gaseous CH4. AD 

consists of four sequential biochemical steps: hydrolysis, acidogenesis, acetogenesis and 

methanogenesis. Methanogenesis from acetate is essential in AD because acetate is a dominant 

precursor of CH4 (70% of total CH4 production). Due to unpredictable and large variations in 

influent characteristics, the concentration of ammonia can vary widely over time in field-scale 

anaerobic digesters treating protein-rich wastewaters such as food wastewater, sewage sludge 

and animal wastewater. The changes of the concentration of ammonia can give significant 

stress to the methanogenic consortia in the digesters and can result in severe inhibition in 

process performance and stability of the digester. However, profiling of methanogenic 

consortia responsible for methanogenesis from acetate and their dynamics with regards to 

ammonia loading shocks have been limitedly studied. Therefore, in this study, dynamics of 

methanogenic consortia with regards to increasing ammonia loading (from 1.5 g total ammonia 

nitrogen (TAN)/L to 6.5 g TAN/L) was investigated in lab-scale continuous acetate-fed 

mesophilic anaerobic digesters that have been operated for 600 days with the following 

conditions: 12.5 g COD of acetate as substrate, 15 days of HRT, 37 ÁC and pH 7.5. The initial 

methanogenic community structure was relatively diverse because the digesters were 

inoculated with the mixture of the digester samples from the various field-scale anaerobic 

digesters treating food wastewater and sewage sludge. During the first 222 days of operation 

(from 1.5 g TAN/L to 3 g TAN/L), Methanosarcina spp. became dominant in the digester at 

the high acetate concentration, but Methanosaeta concilii became and remained predominant 

in the digester at low acetate concentration (< 1 g/L). At 264 day, 5.8 g TAN/L in the digester 

was achieved by step-wise increasing of ammonia loading, and this resulted in significant 

inhibition (i.e., wash-out) to M. concilii in the digesters and resulted in severe inhibition in 

methane production rate of the digester. After 80 days of inhibition, the digester was recovered 

as along with the succession of distinctive methanogenic consortia, but different methanogenic 

consortia became and remained dominant at stable period until 6.5 g TAN/L. This study 

demonstrated that 1) one species was dominating at the time with different ammonia condition, 

2) different methanogenic consortia were responsible for resilience from ammonia shocks and 

steady-state operation under different ammonia concentration. The findings from this study 

could be useful as a reference for microbial management of anaerobic digesters that treat 

protein-rich organic wastewater and exhibit ammonia overloading in the digester. 

Keywords: ammonia, inhibition, aceticlastic methanogenesis, methanogens, resilience 
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Abstract 

Phosphorus is an essential nutrient for plants and animals. Deficiency of phosphorus in the 

agricultural land can result in limited crop production. Therefore, it is widely used as a fertilizer 

in agriculture. Other applications include ingredients for human food, detergents, polishes, and 

some especial chemicals. However, its increased discharge to surface waters in agricultural 

runoff and wastewaters contributes to eutrophication, leading to environmental problems in 

reservoirs and coastal areas. Therefore, its removal from wastewater is important to control 

eutrophication. An adsorption process is one of several treatment processes for this purpose. In 

this study, bovine serum albumin-magnetic iron oxide (BSA-MIO) was successfully 

synthesized using the coprecipitation method. Morphology of the BSA-MIO was characterized 

by field emission scanning electron microscopy (FE-SEM); its crystallinity was studied by X-

ray diffraction (XRD) and the elemental composition was measured using energy dispersive 

X-ray spectroscopy (EDX). The different parameters that affect the adsorption, such as the 

initial phosphate concentration, reaction time, adsorbent dosage, pH, coexisting anions, and 

temperature were investigated. The results showed that phosphate adsorption increased with 

reaction time and temperature while it decreased with an increase in solution pH. The 

phosphate adsorption equilibrium time using BSA-MIO was 1 h. The estimated maximum 

adsorption capacity of the BSA-MIO was 20.7 mg-P gï1. The Pseudo-first order model (R2 

> 0.99) and the Langmuir model (R2 >0.95) respectively provided the best description of the 

adsorption kinetics and isotherm, suggesting the chemisorption nature of adsorption. The 

coexisting anions (NO3
ī, Clī, SO42ī, and CO32ī) had no significant effect on phosphate 

adsorption. Moreover, the adsorbed phosphate was successfully desorbed using different 

concentrations and combination of NaOH and NaCl. To the best of our knowledge, there is no 

report yet available on phosphate adsorption using BSA-MIO from wastewater. 

 

Keywords: MIO, Phosphate, adsorption, wastewater, reusability 

  

mailto:jk120@hanyang.ac.kr%20e


Performance of Coagulation and Flocculation by Slow Mixing Presence in 

Test-Bed Scale Ballasted Flocculation process 

Won-Hee Lee, Ki-Yeon Kim, Seongjun Park, Jong-Oh Kim* 

Department of Civil and Environmental Engineering, Hanyang University, 222 Wangsimni-ro, Seongdong-gu, 

Seoul 04763, Republic of Korea 

* Corresponding author. Tel: +82-2-2220-0325, Fax: +82-2-2220-1945, E-mail: jk120@hanyang.ac.kr   

The ballasted flocculation (BF) process is 40 times more efficient than a conventional process 

because this process increases the settling velocity of flocs combined with high specific gravity 

microparticles called "ballasts". In the existing ballasted flocculation process using microsand 

or magnetite, both rapid and slow mixing are used. However, if the slow mixing step is skipped, 

the he hydraulic retention time (HRT) are reduced that lead to save a construction cost. In this 

study, the turbidity and floc formation were evaluated by mixing condition (rapid mixing and 

slow mixing combined rapid mixing) using a test bed of 100-300m3/d at Siheung drinking 

water treatment plant in Korea. 

The synthetic magnetite was used as ballast material with the average particle size of 60 ɛm 

and the specific gravity of 5.57. Turbidity and suspended solid (SS) of raw water were 6-8 NTU 

and 5-9 mg/L, respectively. Polyaluminium chloride (PACl) dose of 50mg/L was injected in 

the rapid mixer having a vortex flash with ballast of 1,000 mg/L to form the ballasted flocs. 

HRT of rapid mixing was only 1 to 1.5 sec. By the mixing condition, we used the circular tank 

of 1 m3 for the slow mixer, and the flow rate (Q) and HRT were 4.1 - 12.5 m3/hr and 10 min, 

respectively. After the mixing steps, the formed floc was settled in clarifier of 6 ton with 

lamellar plate. The turbidity and SS were measured in supernatant of clarifier.  

As a result, it was found that the removal ratio of turbidity and SS in this process was reached 

above 90%. In the floc size comparison between two mixing condition, the rapid mixing 

condition showed immature flocs, but treatment performance of overall process was not 

affected.  

 

Keywords: Ballasted flocculation; Ballast material; Lamellar clarification; Turbidity 
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Water security is being highlighted nowadays due to climate change causing extremely high 

variability of precipitation. The unpredictable draught or excessive evaporation is bringing 

water shortage in agriculture sector whereas the extremely heavy rainfall is leading to soil 

erosion resulting in turbid water or eutrophication in water system. The objective of this 

preliminary study is to develop polymer-based multifunctional soil additive with biochar and 

other organic matters for enhancing soil water retention and mitigating risk of soil erosion or 

turbid water. This study also hypothesizes that the developed soil additive would be positive 

effects on soil quality and agricultural productivity. The top soil was collected from 300-mm 

depth after removing cover vegetation in Korea (38Á15ô54ò N lat., 128Á07ô02ò E long.) and 

air-dried for 48 h. The sieved soil of 1,200 g, less than 10-mm particle size, was repacked into 

a steel cylinder (13.2-cm dia., 14-cm high) with a bulk density of 1.4 Mg/m3 for test. An anionic 

polyacrylamide (PAM), moringa powder (MR; Moringa oleifera), and the oak tree biochar 

(BC) were purchased and used for synthesizing soil additive in a form of pellet. Previous 

studies have shown that PAM retained soil moisture and delayed to evaporate and the BC can 

also maintained soil moisture in intergranular pores. The MR is used as a natural coagulant as 

a water treatment along with excellent biodegradability, thereby reducing turbid water 

effectively. These synthesized soil additives at different rates of 2.5, 5.0, and 10.0 g were mixed 

with the same amount of initial soil after saturation using tap water. The moisture contents 

were determined during 15-d incubation. For the control soil, the moisture content was reduced 

by 18.3% after 15-d incubation. On the other hand, the moisture contents were decreased by 

16.2, 17.1, and 14.8% in the soils treated with 2.5, 5.0, and 10.0 g of soil additive, respectively. 

Our preliminary result showed that the highest rate of soil additive was most effective in 

maintaining soil moisture. The polymer-based soil additive can be customized depending on 

local characteristics and would be an effective way to mitigate water shortage or increasing 

soil water retention/availability. Moreover, its application can be a tool to control soil erosion 

and turbid water. The quantification of turbid water or soil erosion reduction would be needed 

to evaluate the effectiveness of developed soil additive containing PAM and MR. This work 

was carried out with the supports of the National Research Foundation of Korea Grant funded 

by the Korean Government [grant number NRF-2016R1C1B2006336] and 'Cooperative 

Research Program for Agriculture Science & Technology Development (Project No. 

PJ0125702019)' Rural Development Administration, Republic of Korea. 
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NH3 emissions from liquid waste were commonly estimated based on thin-layer models. However, 

such models differ in their ability to accurately reproduce observed emissions, which may be partly due to 

an incomplete mechanistic understanding of NH3 volatilization. In this study, NH3 release from pure 

solutions of (NH4)2SO4 (AS), swine pit liquid (PL), and liquid fertilizer sample (LFS) from the liquid 

fertilizer operation technique system were evaluated under controlled conditions (pH 7.6 and temperature 

20 ÁC). Relationships between the NH3 release and pH, temperature, and total ammoniacal nitrogen (TAN) 

were established. Under the controlled TAN conditions, the estimation of NH3 emission were used to 

determine the efficacy of odour reduction when LFS solution is flushed into the pit in swine animal feeding 

operations with liquid fertilizer circular operation technique system.  

Keywords: Swine, Ammonia, Odour, liquid fertilizer circular operations techniq 
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Fe/C composites were successfully synthesized via high temperature pyrolysis with sodium 

alginate as carbon source and Fe(NO3)3 as iron source. X-ray diffraction analysis revealed that 

ferric ion was only transformed into Fe3O4/ɔ-Fe2O3 with low pyrolysis temperature, while 

Fe0/Fe3C and graphitic carbon were the primary formations with elevated pyrolysis temperature 

(Ó700 oC). Fe/C composites were further introduced for atrazine removal from water, and Fe/C 

composites with elevated pyrolysis temperature presented higher atrazine removal efficiency. 

The performance of Fe/C composites were not significantly influenced under the condition of 

pH 3-9, and the 24 h removal efficiency of 10 mg/L atrazine by 0.2 g/L Fe/C-600, Fe/C-700 

and Fe/C-800 was 19.4Ñ1.6%, 76.8Ñ2.2% and 93.5Ñ0.9%, respectively. Superior atrazine 

removal efficiency under neutral (pH 6) and alkalic condition (pH 9) was attributed to the 

excellent adsorption capacity from carbon phase. Under acidic condition (pH 3), the 

contribution from degradation for ATZ removal by Fe/C-700 (26.1Ñ4.0%) and Fe/C-800 

(28.7Ñ0.9%) was observed in addition to adsorption. Atrazine degradation intermediates were 

determined by liquid chromatography-mass spectrometry, and possible atrazine degradation 

pathway was also proposed. These findings indicated that iron-crosslinked derived Fe/C 

composites is a promising material for atrazine removal from water. 
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Abstract  

A novel application of flat-sheet ceramic membranes tailored for wastewater treatment was 

developed. The wastewater was first subjected to coagulation treatment followed by direct flat-

sheet ceramic membrane filtration (FSCMF) to realize solid/liquid separation. This 

coagulation-FSCMF (C-FSCMF) hybrid procedure can produce clean filtrate to reduce the 

pollutant loading on the subsequent treatment process and to concentrate sludge with a rich 

content of organics and nutrients for potential resource recovery. The C-FSCMF hybrid system 

could be stably operated for about 1 month at a high membrane flux up to 1.0 m/d (41.7 LMH).  

In conventional municipal wastewater treatment, the primary sedimentation process requires a 

long time (around 2 h), with rather a low efficiency in organic and phosphorus removals. In the 

present study, flat-sheet ceramic membrane (FCM) ultrafiltration was used, instead of 

conventional sedimentation, to directly filter municipal wastewater. This can effectively 

shorten the treatment time, while the ceramic membrane plates can be readily placed inside 

tanks for low-pressure filtration. Coagulation is applied prior to filtration to enhance pollutant 

removals and decrease the membrane fouling rate. Membrane fouling can be controlled by 

aeration and intermittent chemically backwash.  

The C-FSCMF experiments were conducted using flat-sheet FCM plates, for which PAC or 

FeCl3 were dosed as the chemical coagulants, followed by continuous membrane filtration. 

The direct membrane filtration of municipal wastewater was operated at a flux of 1.0 m/d with 

aeration at 0.1 LPM (liter per minute). The ceramic membrane filtration process resulted in 

high organic and nutrient removals attributable to the near-complete suspended solid (SS) 

removal (with resultant turbidity < 1.0 NTU in all cases). To reduce the membrane fouling, the 

FSCMF process was operated with intermittent aeration and frequent backwash. The polluted 

membrane was subjected to chemical backwashing for membrane cleaning.  

The C-FSCMF hybrid system was able to produce the filtrate with much lower pollutant 

concentrations, while the organics and other pollutants were concentrated into sludge. The 

system could achieve stable operation at a high filtration flux of 1.0 m/d or so. In summary, the 

coagulation-FSCMF hybrid process can separate raw wastewater into two flows: (i) clean 

filtrate with a largely reduced pollutant load on the downstream biological treatment process, 

and (ii)  sludge of the concentrated organic and nutrients that provides the opportunity for 

waste-to-resource recovery. 

Keywords: Ceramic membrane, direct filtration, resource recovery, wastewater treatment  
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With human beingsô growing awareness to reduce the risk and impacts of climate change, 

sustainable, low-carbon, and affordable electricity derived from renewable energies are more 

favorable than conventional energy supplied by fossil fuels. In the research field, hybrid 

renewable energy systems and negative emission technologies are widely investigated recently. 

Combining these two concepts, negative emission hybrid renewable energy systems (NEHRES) 

consisting of solar, wind, combustion, gasification, pyrolysis, and energy storage components 

can be a promising solution to deal with the energy supply and climate change problems 

simultaneously. Utilizing biomass wastes such as crop residues as biomass feedstock to the 

system also adds additional benefit to waste management. However, the uneven distribution of 

renewable resources worldwide requires proof of feasibility of NEHRES for different locations. 

This study presents an economic and environmental analysis on the feasibility of applying 

negative emission hybrid renewable energy systems to different locations around the world.  

Case studies of the application of NEHRES in California, Shanghai, Singapore, and Carabao 

Island with various climate conditions are carried out, covering both urban and rural scenarios. 

A stochastic multi-objective decision-making framework integrating system modeling, cost-

benefit analysis, carbon footprint assessment, and optimization is used to identify the optimal 

NEHRES for different regions under study. The design, operation, and economic and 

environmental performance of systems at different locations are assessed. A preliminary case 

study in Southeast Asia shows a 162 kW solar PV subsystem, a 184 kW wind subsystem, a 257 

kW combustion component, a 49 kW gasification component, a 4 kW pyrolysis component, 

and a 77 kW energy storage component constituted the optimal configuration of the NEHRES 

for a rural island with around 10,000 population. The optimum system has significant negative 

emission capability and promising profitability with a carbon sequestration potential of 2,795 

kg CO2-eq/day and a predicted daily profit of 455 US$/day. Similarly, case studies at other 

locations also demonstrate the economic and environmental benefits of the NEHRES. 

In conclusion, it is economically and environmentally feasible to apply NEHRES to tackle the 

energy supply, climate change, and waste management problems in multiple regions around 

the world. 

Keywords: Carbon footprint; Cost-benefit analysis; Hybrid renewable energy system; 

Optimization; Waste-to-Energy  
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Agriculture soil heavy metal pollution in mainly comes from natural behaviors and human 

activities, biochar and compost have a significant remediation effect on heavy metal 

contaminated soil. In this research, four treatments of soil contaminated by Cr, As,Cu, Pb, and 

Zn by the addition with biochar, compost and biochar combined composting were incubated 

for 30 days. Samples were collected on day 0, day 15, and day 30, resepectively. The basic 

physico-chemical parameters of sample soil and the abundance and structure of the amoA genes 

of ammonia-oxidizing archaea/bacteria (AOA/AOB) were determined. Quantitative PCR 

approaches and sequencing techniques were used to determine the microbial gene abundance 

and structure, respectively. The relationships between heavy metals, physico-chemical 

parameters, soil ammonium monooxygenase (AMO) activity and functional genes were 

analyzed. Using Pearson correlation revealed the AOA and AOB amoA gene abundance and 

structure correlated positively to NH4
+ (P=0.665, r=0.01) and AMO activity P=0.731 r=0.01). 

These results indicated that AOA and AOA communities sense the fluctuations of surrounding 

environment and influence the nitrogen cycle and transformation during biochar and compost 

repair the heavy metal contaminated soil. 

Keywords: Biochar, Compost, Heavy metals, Ammonia-oxidizing microbial commuity, soil 
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In this study, a new type of biocatalyst was developed to facilitate the early stage chlorophenol 

biodegradation. Oxydoreductases that catalyze initial 4-chlorophenol (4-CP) biodegradation 

steps were prepared by recombinant technique and by immobilization onto zeolite. It was 

extracted from coal fly ash and coated with Ni2+, which promoted a favorable metal-histidine 

binding between enzyme support and enzymes. Monooxygenase (CphC-I), dioxygenase 

(CphA-I), and flavin reductase (Fre) were cloned and overexpressed from a 4-CP degrading 

bacterium, Arthrobacter chlorophenolicus A6, and Escherichia coli K-12, respectively. 

Histidine was expressed in all enzymes. Zeolite XF-12 with high surface area (486.75m2/g) 

was synthesized from non-magnetic coal fly ash using acetic acid treatment. Then, Ni2+ was 

plated on the surface of zeolite by thermal treatment with a muffle furnace using nickel chloride 

solution. The surface of this support material was analyzed by high-resolution scanning 

microscopy, energy dispersive spectrometer, and X-ray diffraction. The enzymes were 

effectively immobilized onto the nickel-activated zeolite (~70% of immobilization rate) and 

the catalytic activity of the immobilized enzymes for 4-CP oxidation was as high as 60% 

compared to the value of free enzymes. It was also confirmed that the immobilized multi-

enzyme biocatalyst system can catalyze the sequential oxidation of 4-

CPŸhydroquinoneŸhydroxyquinolŸmaleylacetate. The immobilized enzymes were highly 

stable against the abrupt changes in environmental factors. These results are expected to 

provide useful information on the development of a new enzymatic biotreatment of 

hydrocarbon contaminants. 
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Engineered nanoparticles (NPs) are increasingly discharged into the environment with their 

increasing production and application. The discharged NPs would potentially interact with 

ubiquitous contaminants, causing joint biological effects that need to be understood. Previous 

studies on NPs were mostly based on the NPs alone, and the research regarding their joint 

biological effects with co-existing contaminants has just started. The advances in this field will 

be briefly reviewed in the presentation. The main results of our research on the joint toxicity 

and bioaccumulation of TiO2 NPs with four organochlorine contaminants to a green alga 

(Chlorella pyrenoidosa) and of carbon nanotubes with pentachlorophenol (PCP) to bacteria 

(E.coli) will be presented. It was observed that the TiO2 NPs exhibited a synergistic effect with 

atrazine, an antagonistic effect with hexachlorobenzene or 3,3',4,4'-tetrachlorobiphenyl 

(PCB77), and an additive effect with pentachlorobenzene on the algal growth; the TiO2 NPs 

increased the bioaccumulation of organochlorine contaminants to algae, whereas the 

organochlorine contaminants except atrazine decreased the algal accumulation of TiO2 NPs. 

Co-exposure of oxidized multiwalled carbon nanotubes and PCP led to antagonistic toxicity to 

the bacteria. The mechanisms underlying the combined biological effects will also be discussed. 
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Abstract 

Aqueous environmental catalysis typically involves oxidative reactions for decomposing or 

oxidizing pollutants, and reductive reactions for degrading and reducing pollutants. While 

various metal elements have been proven as promising catalysts, non-noble metals are much 

more attractive owing to their low-cost and abundance. In particular, cobalt is one of the most 

employed non-noble catalysts for mitigating water pollution [1]. Although aqueous 

environmental catalysis can be also implemented not only through heterogeneous reactions but 

also homogeneous reactions, heterogeneous cobalt catalysts are much more favorable for 

aqueous environmental catalysis because they can be designed to be magnetic for rapid and 

convenient separation from reaction media. Therefore, various magnetic heterogeneous cobalt 

catalysts have been developed, including cobalt-bearing oxides, cobalt nanocomposites, etc.    

Magnetic nanocomposites of cobaltic nanoparticles (Co NPs) in the form of substrate-

supported/encapsulated Co NPs are particularly advantageous because Co NPs can be 

immobilized and distributed in/on supports to prevent aggregation and falling-off. While many 

substrates have been employed to prepare these types of nanocomposites, carbonaceous 

materials are particularly attractive because carbon is abundant, stable, electro-conductive and 

can be fabricated into various structures. Direct carbonization of cobalt-based metal organic 

frameworks (MOFs) as a convenient approach to prepare magnetic carbon/cobalt 

nanocomposites (MCCNs) as heterogeneous environmental catalysts [2]. However, most of 

MCCNs derived from MOFs consist of sheet-like carbon matrices with very sparse cobaltic 

nanoparticles (NPs), making them exhibit relatively low catalytic activities, porosity and 

magnetism. In this study, dipicolinic acid (DPA) is selected to prepare a 3-dimensional cobalt 

MOFs (denoted as CoDPA). MCCN derived from CoDPA can consist of a porous carbon 

matrix embedded with highly-dense Co0 and Co3O4 NPs. This magnetic Co0/Co3O4 NP-

anchored carbon composite (MCNC) appears as a promising heterogeneous catalyst for 

oxidative and reductive environmental catalytic reactions. As peroxymonosulfate (PMS) 

activation is selected as a model catalytic oxidative reaction, MCNC exhibits a much higher 

catalytic activity than Co3O4, a benchmark catalyst for PMS activation. The reductive catalytic 

activity of MCNC is demonstrated through 4-nitrophenol (4-NP) reduction in the presence of 

NaBH4. MCNC could rapidly react with NaBH4 to generate H2 for hydrogenation of 4-NP to 

4-aminophenol (4-AP). In comparison with other precious metallic catalysts, MCNC also 

shows a relatively high catalytic activity. These results indicate that MCNC is a conveniently 

prepared and highly effective and stable carbon-supported cobaltic heterogeneous catalyst for 

versatile environmental catalytic applications. 
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