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Phot ocatal ytic Degradation of Dipt

Activation of an Air Waste Product

Phot ocatal yst

Amal Abdelhaleent”, Wei Chul”

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

" Corresponding author:-Eail: wei.chu@polyu.edu.hk(Wei Chu)
* Corresponding author:-Bhail: amal.abdelhaleem@connect.polyu.hkAmal Abdelhaleem)

Abstract: Sulfite is a waste product that can be produced fromagasedesulfurization process.
Most recently, a few investigations have been conducted to activate sulfite for generating
valuable reactive radicals through a photocatalytic process. Accordinglyebapproach was
proposed in this study by using Fe impregnatedoNed TiQ photocatalyst (FeN'iOz2) for
activating sulfite under visible LED irradiation (Vis LED). The FélD2/sulfite/Vis LED
process was proven to be effective for the degradation iphedamid herbicide through the
generated S *and’OH speciesSulfite activation mechanism was elucidated, antfite
residuals were monitored during the photocatalytic reaction. Thirty intermediates were
detected using the proposed process tarahty-four of them were newly identified in this
study. Four major routes including-dealkylation, hydroxylation of the aromatic cycle,
isomerization, and rupture of benzene ring linkage were involved in the degradation
mechanism of diphenamid. Furthemapthe rupture of the benzene ring linkage route was
reported for the first time in this study. Overall, the FEN2/sulfite/Vis LED process could

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

Keywords: Diphenamid, impregtion, LED, FeN doped TiQ, sulfite activation
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Ecotoxicological effect of nickel oxide nanoparticles on earthworms

(Eiseniafetida): A life cycle study

Muhammad AdeeMingshu Li, Lihong Wang, and Yukui Rui

Beijing Key Laboratory ofFarmland Soil Pollution Prevention and Remediation, College of Resources and
Environmental Sciences, China Agricultural University, Beijing 100193, China

Corresponding author: E-mail: ruiyukui@163.com

Abstract

Merely USA produces 20 tons of nickel oxide nanoparticles @NiRs) annually. Although,
health and environmental hazards of &é ironclagd however, that of NiENPs are still
obscure. Current study appraised the impact of N3 exposure (0, 5, 5800,500 and 1000

mg kd?! soil) on the earthwormH£isenia fetida) survival (28 d), reproduction (56 d),
histopathology ultrastructures, antioxidant enzynaesl oxidative DNA damage. Lower
concentrations of NiENPs (5, 50 and 200) did not influence the survivaproduction and
growth rate of adult worms significantly. However, reproduction redbg 50-70% with 500

and 1000 mg Kg exposure, which also induced oxidative stress leading to DNA damage in
earthworms. Ultrastructural observation and histologgasthwormsexposed to higher NiO

NPs concentrations revealed abnormalitiegpitheliumlayer, 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 thedverseeffectsof NiO-NPs on a soill
invertebrate. These preliminary findings clue towadod&ing extensivelyntothe risks of NiQ

NPs on soil organisms bearing agricultural and environmental significance.

Keywords: Earthworms; Gastrointestinal tract; Histology; Enzyme activity; DiNvnage
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Monitoring
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2Assistant Professor, ColiGegkogy, LubievehsAlysg DhasSta
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Het erogeneitytioply el @alcd ibvadsiegdmit a mit rman tlaindat i on

environmentmertehnoeddsi atsi oan maj or obstacle. An i
spectr al i nduced polarization (SI'P)t hehich
remediaati omvoksicngl cdire mmi cr,o bwaasl uascetdi viin itelsi
monitor enzyme induced calcite precipitatior
the shear wave velocities (Vs), ofdawnwelEdL&dm
SI-PE col emn. pMecipitate size wadshrhl Sohward
equati on. Precipitate content was ¢cnal byl at e
cumulative gamma di gtr0ba8donSfuhthéess wiobhe
geomaterial, i n t enwmns hotuvha | acoveel age®r mal r
wel | Awi tOh 9®7. The results suggest that specH

effectdevset mm@cntmoni t ori nghemolcal ooas meed abledal
to environment remediati on

Keywords: spectradnvinrdaurcmantp orl eme cziaati iooan, c a
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Dissolved Pb, Phytoavailable Pb, and Pb Speciation in A Contaminated Soil

Amended with Pine Sawdust Biochar Under namic Redox Conditions

Jingzi ! Beliyasamrr M.elAwka dBeamk eerl G "W.0 nTgs aSni gk
Ok """ ShianWanigai | d,ngl WamYRi nkl ebe
aSchool of Envir cEmngd mte ean ch gGCh g&mischaln Uni versity, Fo
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Kowl oon, Hong Kong, China
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Ger many
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Bi ochar, may i mmobilize the potentially toxi
act as a sink of car bon, haas eat torfa cstoeidl irnecm
However, change of environment al conditions

bi ochar, for exaHp, epHyreadnmnd pompart atadr « . Und
t hemand pH of the sodHhHanmncgaend .b eT hseirgenfiofriec,anwe yev
bi ochar produced & (BB 5S50BCHANA) iarmrd fee@ st ock
( BM) under dynam{EB0WedaX 0OomVi)ti olrhse resul ts
greatly reduced the amount of dissolved Pb :
hi gher alkalinity and aromaticity of BC550
amount of dissol a&ldoOPb OwemVé hebtsaiihedf contr
amendment ) , soi l amended with BM and BC300,
oxide chemisthBiy Tuhmea emre smadryysanmmd o rPot iXon fine s
al so supportti otnhaitn Ptbh es pseociila amended by BC550
by BM and BC30®E:swamddckirt icohnasn.g e@u r results sug
temperature is beneficial Bhoond®btiomodbilizat

Keywords: Baddyesmedliati®n; | ead; waste manadg



Exploring the potenti al of microal g

applications
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Mi cr o-hd gflo@ or edfsiymseereyns ar e considered sustair
environmental challenges including effective
this study, the potentnaneldogne¢ deosteusd aseé mi s

mi croal gae was explored for r eal S oneanse deewsan vesr
exhibited( 686 &6)ehmaogvhicedrt alf ni tr ogen, tot al phos
carbon as Tedmmg&réddtolso C16 afnodu n(dl 8 owebree t he m
acids, as revealed by fatty acid met hyl est e
the fundament al prerequisite for bi odi esel
recycled cultivatigataedh,t eanndvaaftadrsot hemveEébst §
cultivation, a second sequential cultivation
i mproved after the second cultivation <cycl €
increased memowd!| tefrfyiedi e ont aminants in wasH

the percentage of saturated fatty acids anc
harvested microalgae were observed after the

KeywoMidessr:oal gae; wastewat err etcryecaltende nwta;t elri.pi d



Development and Dissemination of Antibiotic Resistance in the

Environment

Scott A. Bradford?!, and Brendan Headd

1US Salinity Laboratory, USDA, ARS, Riverside, CA

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 spraatibadtic 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 impootnb 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 remise 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. Tépotential 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

Vitaliy L. Budarin**, Alisa Doroshenkb Alice Fart
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It has been shown that two novperle pgarreaetnt otne cahnnc
temperature microwave activation) coul d be
utilisation. Both of these technologies <cou
production of materials Samd bosiEe rtteicahln oil mdjys
mesoporous materials from such polysaccharid

flexibility this technology can manufacture
controll able fwaoktilbhasalbegn appl asesdsfor the
applications as well as recovery and puri fi
beryllium, silver and gold from aqueous syst
7 0 %) hatdively | arge pore diameter (> 5nm),

bul ky i ndustri akl ednpees art v eer ami kclryo.walvew t r eat m
the StarbonE technology, as it focudad osre th
to wiadglme products. The most promising use fr
utilisation perspective is a capability of
materials at very | ow t empeartaetrurseo,|l uptrioodnu cdiinfg
of mo n o and ol i gosaccharsdlest i olnhse seo usludg ab e

bi ol ogical/ enzymati c t rgeaast nmeemtt h dannod . p rTohdeu ca li t
met hod of microwave actiisvaptyiroon yocsfi st.h eMW aleycsha
possi bl e ttoe mgeéeri eetvier d opyyr ol ysis of the main |

(1400AC) , cellulose -Z2BAA)C.) Tama Iladrgge ndi(f2f0ed
temper ature obacttvhaet i oonsgu daruaemtt-ese 5 i \aa tsieolne cd fi
targeting part of bi omass. The -abbrwvaghomst

polysacchari des has been proposed and- green
pyrolysis towardfihavoéygl ubosédn®&iear bonE and
scalable and coutdnbe ppptesedesor mul ti

Keywords: waste, mesoporosity, mi crowave, po



Effective Recovawngt efGU&dlad afl rdoenh yEde C

|l i nked Chitosan Beads

Trung HuWoBuim L€e, Yunho Lee
School of Earth Science and Environmental Engineerin
Cheomdangowag®iuk Gwangju, 61005, Kor ea
" Corresponding author: Yunho Lee  Tel: 82(0)62715-2468, Fax: 82(0)6Z152434, Email:
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To dat e, recoweasyt eofprgoodudc tfsr ohmase recei ved si
high econwarhue. The pr esent-crsosusdtyih inrkeemlarnt s( GgI(
beads as a novaedls oarnbde ntow ocro setf fhbeicava s eereeacviee
solution. The fabricated GCC beads awyggsisatc

chelating coordination and reduction was s
mechani sm. The GGGCbhdl fboera drse cwoewreer ya popfl gol d fr c
of PCB sample with highly selective and effi
desorbed solution), promising a high potent
recovedyfobmgaki dwastle)a.chates (e

instruments (SEM, FTI R, XRD and XPS) at di
condensation. It was found that the GCC bead
wel | as other precious metal rmpect Rsr whmetd &1 F
the experimental conditions (pH 2). l ncreas
enhancement of both adsorptive selectivity
equilibrium adsorption ooft hAu (Firlelu)jndd y cthhae shoe 4
the maxi mum capacity found up to 880 mg/g. S

e

o

KeywoGdalsd recovery; Gold adsorption, Chitos
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The gl obal arsenic problem and its m

Sustainabl e Devel opment Goal s

Jochen Bundschiify Indika Herath Prasanna Kumarathilakay ong Sik Ok?*
1UNESCO Chair on Groundwater Arsenic within the 2030 Agenda for Sustainable Development & Faculty of
Health, Engineering and Sciences, University of Souteraensland, West Street, Toowoomba, 4359, QLD,
Australia

2Korea 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 4634 2626
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Wor | dwi de, over 100 countries are impacted I
especially contaminates groundwater sources
As in drinking water at toximilldvelns pleap! lee 6
the worl d. Howev-af feabedoaltgas hebat Aad so th
affect eadf fteoctrealn areas is particular of conce
example, import of ricemwAs$ hakeflevieeddr Agi co 8

health concern.

MArsenic in bdihe @antviawmadientci plinary array of
and its speciation in water, food, house dus
h etaH . Mitigation of health, ecological and e
di fferent extents directly or indirectly f ol
water, food, health, poverty/ htuingre, ,j getndee/
guality of l'ife (in aquatic systems and on
Therefore, gl obal scale actions are an urge
di ssemination related togthecgétobafi Asappedod
strategi es. Approachesecfonrotmher amannercwvi rwintml

contributing to human devel opment at nati ona

We showcase a holistic dppAsoapcrho bfloeerm mint idgiaftfi
Naturally occurring processes by which the f
systems i's discussed in relation to partic!
climate <conditiooms dHuUfmamennetxp dSsuspedies that
bi oavailability and toxicity are di sccoussts,ed.
environmentally sustainable and socially acc

Keywordg:; Amrxamidwater; environment,; rice; s



Prediction of adsorption capacity fo

adsorbent mat eri al s

Warisa_BunmahotamaTsairFuh Lir?, Xin Yang-"
1 School of Environmental Science and Engineering, Guangdong Provincial Key Laboratory of Environmental
Pollution Control and Remediation Technology, Sun-¥et University, Guangzhou 510275, China
2 Department of Environmental Engineering and Global Wateality Research Center, National Cheng Kung
University, Tainan City, 70101, Taiwan
* Corresponding author, Tel: +8839332690, email: yangx36@mail.sysu.edu.cn

A model was developed to predict adsorption
products and endocrine disrupting chemicals
using a combination of Polanyi potenti al t h
mol ecul ar characteristics. Pol anyim tfhoerortyh
correlation. MCIl ssbohddrdommoldiacicteypt and wlHr e u
Pol anyi equation based on the molecular stru

was first devel oped using 46 aRROCORs/ MRCradcds
correlation can simulate those experimental

The extrapolation of the 46 PPCPs/ EDCs to ot
SDEV. The model can predi otf &dsnoerw tRRE@P sc/hED
carbonaceous materi al s in ultrapure water,

carbonaceous adsorbents, the models can sti
90.09 % SDEV. TihMCldrewder opphladbbhPdD mo d e | appr oa
provide a simple means for predicting adsor
adsorbents.

Keywords: Adsorpt-Domi mnismt heden,, PMClasiywi Or gani



Transformati on and Bi oacdcuecsesd bbyl iRoyo d

l hake i n the Gastrointestinal

Xinde Cad" Jin Fani, Junhong Kah Lena Ma&, Daniel C.W. Tsangy
1 Schoolof EnvironmentaBcience an&ngineeringShanghai Jiao Tongniversity, ShanghaiChina
2 School of the Environment, Nanjing University, Nanjing, China
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Accidental ingestion of contaminated soil
human exposure to | ead (Pb)-t-mespaéciesat i yinttark
of food following the soil ingestion may aff
tract. Il n t hi s s,tsupdiyn a @mhde seoiffte dde idnfffkamrsd ad ma

Ssubsequent bioaccessi beitleirtnyi neefd My itrhet ywahyso
extraction test.

The bread increasedPRBbA)en Phloc @@ toaamicreasstsa d i d o it
intestinal phaseBAvbst obbserdedreasetdePbastric
bread was added. The decrease was attributect

n

However, [ the soil?*ccrong@ambencht Bd fvot ims frek
i ncreas-BA ntthhbeogPabst ri ¢ and intestinal phases.
di ssolved organic carbon insockeddtPBnshobomab

or gani c Addagionpflsgnrachand soft drinkinto the two soils reduced the B4 in
bothgastic and intestinal phasdshi s was probabhguded toanbhé&ofr
sol ubdregaPibic complPExitand ef s lesoosPpohbalteeT Bbi ner a
t ransf or mantthe gastroirtestinalrdct was evidenced and confirmed by XRD,

MINTEQ modelling and SEM image and elemental mapping.
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Fig. 1 XRD patterns of Pb forms in two soil
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Bi oaccumul ati on and convecC&sionebf ase

pyrendiodoa odeuncriincgheSde bi omas s

Xin Cad, YufengZhaq XinshanSong, Yuhui Wang, Zhihao Si, Xiaoyan Ge, Wenting Wang
State Environmental Protection Engineering Center for Pollution Treatment and Control in Textile Industry,
College of Environmental Science and Engineering, Donghua University, Shanghai, China
* Corresponding author. Tel: +86 0B¥792550,+86 13166026185;mail: caoxin@dhuedu.cn

Se is required for the growth and metabol i st
concentrations of Se show toxicity to microa
tot al Se content , organi c Che oawen d maitpg o &8DD,

environment containing Se were determined to
C. pyrdmoiddddarent growth phases (exponenti a
stationary phase). Bi oAcsesem&ha tpiyno reannadn dit oosxaincv ¢
effect of selenium were further explored. A
of C. pyrenoidosa, but the higher Se concent

bi omass. Algaentieal sphasexpould be EXpmged t
L') whi ch was higher than that ®2r m)lamdcelhles

cells in earl yY2smghtllmeraoyt iprhalsegr(owt h condi
selenCumpynemoiekepsoanent i al phaselswelreenieeet earnnd
day cultivation. The highest transformati on
accumul at i cen weafs ogr2dg@nyilcweSi ght . The | ower Se
the activities of oxidases, which was conduc
concentration of Se significantly induced

acclbmaion had a sighi fpiycraenntd intdobxsiacs ew & ye,c ta ognr
Senriched biomass can be produced for nutri:t

Keywords:Clketbteal uan, pBrenocdmsbati on, Anti oxi
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|l denti fication of heavy metal concent

He a
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red
and
Wh e
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Wi t

and machine | earning

Yining Cao?, Deyi Hou'"
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vy metals represent one of .Qhieaknd st el imphlr

ess to heavy met al ¢ omocne ntiom@enmgo c.i a\Vlliittam ias
uction in sampling and | aboratory anal yse
geostati sk-g$ ciatl e dneft hrodpr e diaswgoent isaé | s craalpep.
n applying this technology, the selectio
cial for the measurement accuracy.

h a dataset of 251 soil @siamplessahdt rempot

study par onpeows edappi ng approach integrating Co
supervised |l earning. I n this study, we i den
with pixel values mwmhiovamioie aceénmnsli mg ismager al
and distance ibredowreganr ptheee medat e Four multiva
Neur al Net wor k, Parti al LeasttorSgMac eisneReagm ek
Forest) wer e compared with the aoiml ofetraalp
concentration. Resul ts i ndicated t hat a {
x EQBOAAEAOEID MApoal | other models tested. T
potenti al of assimilating CV technsilmgydatna
and paves the way for soil contamination pre

Keywohesavy metal, mapping, remote sensing,



Generation of Hydrogen through Pig Hair Biowastes Gasification over

NiO/AlO3 Catalyst in an Integrated Fuel Cell Processor

Maria Janina Carrera Espingz&uenSong Lin*, ChaeLung Chiang, Ncobile Bagezile
Mdlovu, Ndumiso Vukile Mdlovu, Sikhumbuzo Charles Kunene
1Department of Chemical Engineering and Mater&&nce/Environmental Technology Research Center,

Yuan Ze University, Churid.i District, Taoyuan City 32003, Taiwan

Corresponding author. Tena:i | +8 &6 |1 3 H0E@B&EE WO ne ¥yt
one thousand tons of padyuchead ry ebairolwa sitre sT a(iPwhl
di sposal can have a negative environment al i
the treatment of PHB has become a major envi
can be effectivtehy @atoaluyxteidec thaoiuvghbadei énxed
bed downdr af't g alsDil Bnites NoiyO/ ArmpRIOBy iams@ 1laBR . c at al

Experimentally, El emental analyses of the PH
or fixed tadrubend ddres main component of a typ
primary component with only a | i-mitxteurcehl|toyrpe
I n this study, derived kinetic parameters ol

reédnt hrough simul atsit@am ec plrowcleastsi dms. tA eo nteh
PHB was observed-f a=odtddarhuBHBR @atealdyt i ¢ gasi f
deduced. The catalytic gasificatconrefspPHBI o
rate equation: dX/dt = ((115 .85 %18} 01 3AV.)908. 74101101
(XN)1.4 N 0.2 [02]0.7 N 0.2. At a temperatur
of gaseous CO2 and CO were plriod@®IlckR.d THBmids allis
occurred because of ther mal degradatien of t
ray absoedgeostneatural spectra (XANES) conf
i nto Ni (0)r ayxadkkandredtrixoln (fBXAF $)t rduacttas r eveal
Ni atom®© fmadiNibonds with bond distandes of

respectivel y. The PHB was urlitcihmad yer(tghyeosgiass eg &
CO + H2) (>90% dry b/asi svps Whéenl PAHGBOCOKRE b9 & g ¢
syngas was produced at /hapy@r@adix2 unaltce | gyas . efsf ilc
The gasification reaction r ansenidft trheea chiigoml yd
as the temperature was increased from 753 t
reaction temperatur e favor s t he formati on

concentrations of CO2 and He®cwepbpe akbmpeohs e
or SOx can exist due to the chemically redu
Mor eover, si mwladtei oPnHBo fc appialloytt i ¢ gasi ficatio
can provide hydroged g9oénemuate ylOG0 9OWO %f or a
engine and 175 kWe for a proton exchange mem

Keywords: Pig hair biowaste, Catalytic gasif f
recovery.



Synthesis and Enhancement dflydrogen Storage Capacity of Modified

MIL -47 using PdDoped Activated Carbon

Maria Janina Carrera Espingz&uenSong Lin*, YouSheng Lin, Abhijit Krishna Adhikari,

Ndumiso Vukile MdlovuSi k humbuzo Charl es Kunene
Department of Chemical Engineering and Materials Science/Environmental Technology Research Center, Yuan
Ze University, ChunfLi District, Taoyuan Gy 32003, Taiwan

*Corresponding author. Tel: +886 34638800 ext. 257hdi: kslin@saturn.yzu.edu.tw

Hydrogen adsorption capacity of vanadium based metal organic framework4 WMitas
enhanced significantly through hydrogen spillover effect. The Mgd&isp 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 hgerg 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% Rdoped activated carbon and the enhancement of hydrogen
adsorption was abo@@5% higher than asynthesized MIE47. 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 and it was confirmed as porous material
from the Nb adsorption isotherm. The existence of \¢entral 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 A and the coordination number of central atom is 4.5.

Keywords Hydrogen storage capacityMetal organic framework MIL-47, Pddoped,
activated carban



Hi g¢¢ghe mperature desul furization of a

T.-C. Wang, L.-W. Wet, F.-C. Chang, H. Paul Wang"
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|l ntegrated gasification combi nceodmneeyrcdiea I(IlyG C/G
source of clean energy. The driving force be
cleaner and more effidfcredthbohaereson$ehfuonah
from the hydrocarbomgdeYy i hbetdosgnittheiss sf gadst ¢
Raney catalysts generally have high activit
relatively enrichments of surface active spe
still | dakiem@tium et.théeThe main scientific issue
f select el ements ul t tsncaatleel ys tdreupcet nudr eo. n Btahseiic
he mol ecul ar scal e I S of great I mp wret ance
esul furization met hods. Speciation data suc
nd chemical Il dentity of elements in-ragmpl ex
bsorption fine structuway {qEXAFRNe osop amudcatauss ¢
XANES) spectra can also provide data of ox
eometry and bonding of its | ocal environmer
tudy speciation of zinc XANEScamppe EXAR SRahay
ul furization kineti cOswefreZmOsand n@GeltomaRan
t a high tempdNat3urKke rdaemsqde faff i & A34i3dn waarh b
i nc and copper oxatdieen omf Rainmy amaeonco@percio
xi des -FeaOHdR GCE)R during high temperature d
studi erdaypyabXsorption near edge structure (XA
Cu(ll) are fforugsnidn Gk RAmQ/eR acti ons -of ZnO
FeOswere also observed by XRD. By EXAFWBgnd nin |
CuOFmBsi s found during desul furizat ion.i nl i hteh

ONWWa 2 9 9 0

ZnOFBD3i necarse after desul furization. The rate
for desul fur i-Eeéiainodn Glig€iBR Z8 DB RK are 7.57x103
cm3/ ming, and 155.8 and 89.4 KJ/ mol, respect

KeywoDeasul furizati on, Raney iron, gasificat.i



Ash effects for Bi omass on Tor
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1 School of Forest and Resources Conservation, National Taiwan University, Taiwan
Department of Environment al Engineering, Nati on
5The Experimental Forest,-ToNatb5nW&a0, TAawwanuUni ve
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Torrefacti oimhearsmoac hkeimmd¢ adf technol ogy for cCon
bi ofuel (solid, liquid, and gas) . I n this st
and compared with the microcrystalline cell
sekted, which were bamboo, Cryptomeria japon
heating value of the bamboo, Cryptomeria | ar
5129, 5993, and 5351 kcal/ kg afeertBanmihet A
(4,340 kcallg). The temperature of the over
453.300C for raw Acacia confusa, 419.93 and
23. 730C for raw Avicel; &2nd ABhG6.i a6 camd usés®e?2.
19. 010C for torrefied Cryptomeria japonica,
nsification of torr elf.ilesd thimemashsa nc auhled rraiws
e internal st ryucttaur estofuctthuer ec,eliltulcoasne bcer f o
mper ature higher than hemicellulose. So in
use more cellulose to be consumed, the to
seporucssduct was the organic acid | iquid. The
cohols, esters, and amides. The higher the
e weight | oss. Because of thg pteuceat mbnt
rrefaction reaction temperatur e; t herefor e
action, so the torrefaction peak of i gni
| 1l ul ose. It I s spaeduwultatigd ctomataitntse hn gdeon
ight |l oss. The cellulose crystallinity 1nd
i cel was 53.57, 48. 70, and 82. 75 %, and 4°
spectivmaly. tThet mdhetr of bi omass would dest
result in the reduce of cellul ose crystalli
bi omass would destruction the <cellulose cr
crgbtinity index. I n order to reduce the usa
be mixed with coal in power plant directly.
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Microbial intervention for utilization of STP's solid waste asbeneficial

microbes enriched manure for improving the crop productivity

Puneet Singh Chauhan*
Microbial technologies Division
CSIR-National Botanical research Institute
Lucknowi INDIA

* Corresponding author. Tel:+891695699333, Enail: puneetnbri@gmail.com

Disposal of solid waste n scientiyc and hygienic manner
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. Asicual

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 genecdlected waste is often dumped in
open | and or wused for landylling, which may
incineration is increasingly being used for waste disposal, but it cannot be advocated widely
due to the associated toxic gasigsions. Moreover this organic waste cannot be utilized as
fuel because of | ow caloriyc value. Avail ab!
solid waste ideal for recycling as manure for crop production. Pollutants and microbial load is

the only oncern 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 microld®d manure

for improving the crop productivity.
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|l nfl uence of Sul fi de, Chl oride and Di

Adsorption by At tAgvuaetoeuds CXyrsbtoenm

Chi Chen, Yu Ting!, BoonL e k G, iHéing@Gheng Hs}”
! Graduate Institute of Environmental Engineering, National Taiwan University, Taipei, Taiwan.
* Corresponding author. Tel:(888)33664374, Fax: (886)-23928830, Email: hchsi@ntu.edu.tw

Mercury (Hg)lasi soneomsfi deéhreednost toxi c heavy m

organi sms. The formation and bioaccumul ati o
mercury under reducing conditions in sedi me
ecosystemsveUsapgi mgtt o reduce mercury relea
| oo st , |l ess environment al damage, and mor e

has been reported as an effective adsorbent
byaceing with vaagoasti caofsfgescitae nthga taudrsaolr pt i v e

The objective of the research is to explore
organic matter (DOM) on the Hg adsvadrdpetdi d mthboy
parts: single factor adsorption and factors

series of agueous batch experiments of Hg 1
determine the main f atcst obrys satnadt itshtei cianlt earnaacltyi:
adsorption was <carried out by mixing Hg wit
and DOM. -hAfuremea&ti on under dark condition,
Hg ( €m)0,. 2Hd emargm) cOamkd AC adsorption capacity
sulfide and DOM decreased the AC adsorptio
experiment results also indicated that DOM
These famtfousencaen mercury distribution signitf

Keywor ds: mercury, activated carbon, chlorid
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Gre€eameBhased Comp®siocdsarwilnleor poratio
Curing

Liangt Cheit, Waamgi el ¥YC. W. Tsang

1 Department of Civil and Environmental Engineering, Hong Kong Polytechnic University, Hung Hom,
Kowloon, Hong Kong, China
# Corresponding authatlan.tsang@polyu.edu.hk

Abstract:

This study demarnstvreataepdprm eomrciponmgahtaetser ed bi och

cement composite. Bi ochar was Npand Nc@dt i r om

acid and al kal pcnuer immogd iwaisc aftuirotnh.e rCCe mpl oyed t
of biHocchoarpor ated cement composite2 bResuht s
in cement mortar benefitedaméet ceammali nfeyteerrat
2% .@modi fied biochar further facilitated ce
of the cO@epuwrsi npaswasfrarb|l Boosting carbonation
incorporated product s, which promoteThéde for
carbonation process densified the microstru.
strength enhancement as well as carbon sedq

technol ogy can recycl e-fwa setnad | sya vedowmsstit adured i porno

Keywosdwdust ktcochag; €O0i d/ al kaline modi fica

recycling.
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N-doped graphiti ehlyicoaclhyams nf recrhr@ct ed
residue for catalytic persulfate act
oxidation

Yidi &heShhsd ihrt", HXi a og ®PaShihga dDwiaim N\agri g 2R e n
iState Key Laboratory of Urban Water Resource and Env
Technol ogy, Harbin, 150090, P. R. Chi ng
Scho€hemi cal Engineering, The University of Adel

‘Department of Chemical Engineering, Curtin Univers
" Corresponding author. Tel:+8615104593514m&il: Stephen6949@msn.com

Bi ocharsoatealhdwefnrviiegmndlme nmatler i al s, whi ch
wastewater treatmewerel manbfaph@ueeg,yamiiomchar
extra«€iPSgi (Cesi&SODBC) via ther mal pyoelngi s.
was al so atchhar evednfi omt he aidpgad ofrananacket ai ni n
carbocapat gsy difPshuSl)f aatcet i vati on. The SDBC yi el

areas, ni t rdoggeono d ocaadn dnuge, t iammi t y, whi ch demons-
efficiencies toward a wi de ardregpyt ho fmeacthuaena usst |
study was performed by integrating :Qett@ctive
DO), divecsprobgan and electrochemical measu

did not rely on free radicals or singlet oxy
bonded with a ficodhampytSDHFQios0f@tr M @0 sur face
comphek subsequently attacked an organic SMX
bi ochar vitar aanns feelre crtergoinme . Duri-agi dhpsapedce:
versatile roles in PDS activation, organic a
fam SMX to PDS. This nonradical system can m
complicated watter mmattraibd eamgpelrarig on. Ther ef c
nonradical system c-aehfpcoendyg at mat@mguindl ohi g
waste and drinking water by gr e eand dceadr bboicoact haa
catalyst for wastewater purification.

Keywobdschar, peroxydisul fate, nonradi cal, c
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Yuchen Chert, Wenging Shi+?, Qiuwen Chert-?*, Jianyun Zhang*3, Ji Lu4, Bohui Pand, Juhua Y?, Bryce
R. Van Danv

IState Key Laboratory of Hydrologyvater Resources & Hydraulic Engineering, Nanjigdraulic Research
Institute, China.

2Center for EceEnvironment Research, Nanjing Hydraulic Research Institute, China.
3Research Center for Climate Change, Ministry of Water Resources, China.
“Huaneng Lancang River Hydropower Co., Ltd., China.

SDepartmat of Biological Sciences, Florida International University, USA

*Corresponding author: Qiuwen Chapchen@nhri.ch

Abstract

In dammed rivers, sediment accumulation creates potential methane ermdasjoots, which

have been extensively studied in forebays. However, methane emissions from sidebays remain
poorly understood. We investigated methane emissions from a sediepogited island
situated in the sidebay of the Manwan Reservoir, Lant&gkong River. High methane
emissions (maximum 10.4 mdim?) were observed at the island center, while a likezone

of low-to-negative methane emission was discovered around the island edge, whose flux varied
between-0.2' 1.6 mg h'm?. Thering-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 at the island bank edge to 0.43 mg &t the center, which in turn deeased
methanogen abundance for methane production and increased methanotroph abundance for
methane oxidation at the rifdge zone. This study adds to our understanding of methane
emissions from dammed rivers and helpsualuate the global warming etts of hydropower
systems
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Perceived risk of finio¢$ lhmescsooncsi uantpi toino nwi at ninc

| evel s i n maternal bl ood, cord bl c

Chi Sian Gad, Ying Lin Wang?, HsingCheng ki?", Ling Chu Chie/”
1 School ofPublic Health, Taipei Medical University, Taipei, Taiwan
2 Graduate Institute of Environmental Engineering, National Taiwan University, Taipei, Taiwan.
* Corresponding author. Te886-2-33664374 Fax:886-2-23928830 E-mail: hchsi@ntu.edu.tw
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The psaafpotstei srteot uadsysews s t he totah maeteoungl cbl
cord bl ood, andnop lhiee shd iawarn, sismer elfaft i oins k o
associ aftiesdhnwiutmipe i fomcuspeper omp tt heesiséaci aftiesdh wi t
comypu iamml wheidciha are pref airsreddi| f ol oomad e aimg
ri sAk ¢ ot aHe alft Y 8moe¢ dhrefurisameeddri c ahndgnbnal teach
hospital [2 & tOabreeenc edn?b08H- ol | owi ng del i eser werlel c
coll ectemottmeorm darmae t he -mirektihlyilceanle da aed inen & & D «
(EDTA). tMdraunrce ntrati ons wmre recadreyl. e rslrdiren eadv ewi at ¢

mer cury cdmc emattreartniaodn bl ood, td cwaSejpdl.odo/dl,; and

12752ng/ | ;j1 190 Dotgeg mot hbelrcsod Cwerdcury concentr

the USNRC r ecommumhd%edo.8 iMaitneerrocfaulrS5y. 8c oncentr at
atfer 98 h mo rmee atl hsa npwearts wto e eaknsd tfiomes hi gher, res
than in mothers who nevWer fcoounnsdu nmeddr ehddsihiue m( sp6<70
not kndsosmeg hat sh contain &ughs hbasg\ke |l ss woofr dine 1S ¢
macker el ] etlhimdh may be harmbiherferwamdod n. barm
c hofineevs loahfifa/r Neawss gl e hmadkida f or receiving me:
| pr ega@adti® 70f mot her s noeiatd Itdey fwioudi dad ttelre b
factf itshhhwnanyt ami natseddwox hn® CBand lodawhviedt al
adver ssenetumbdboelshilsald i nds ome pe bihadhaelrc @ contri bu
i mproving the effecotinmemitstashppodbd ovter hemaht h

associated .with eating fish
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Assessment of indoor air gquality in w

and effect of woodreduchdoar air

Hyun Mi Chq Jongki Lee, Seunghwan Wi, Sungwoong Ya&gong Jin Chang@umin Kini
Department of Architecture and Architectural Engineering, Yonsei University, Seoul 03722, Republic of Korea
" Corresponding author. Tel: +8221237298, Email: kimsumin@yonsei.ac.kr

Exposure to indoor air pollutants is very ha
It is particularly dangerous for whd neparmd ea
|l ot of time indoors. Wood is widely known to
many studies have been carried out that it |
wood is used indoors. Thigumdpdry mdagwreede et m
Korea which remodeled the interior using woc
t his study, t wel ve i ndoor air guality fact
(Temperature andpRetatuVvateeaumadtey) , (PM2.5
pollutants (Total airborne bacteria), Air bo
di oxide, formaldehyde, Vol atile Organic Comp
monoxi de)ageThwealaiveerof the indoor air quality

follows. The average plagghi cthaet avmatger owas e
was 754. 2ppm, t hed6fgdHmatlhdee hy dle a twialse organic
335gn¥e the total airbormfen db achtee rriaad ofna swaks7a.589 .

result, al most all of the measurement | ocat.i
air quality guidelines. 't ig wodoaods ¢and giemdp rtd
indoor air quality of welfare facilities, an
guality for accurate indoor air quality anal
Keywords: I ndoor environment, |l ndoor air qua

ma t e Wiltark f&cility, Ecedesign



Eval uamoiosnt ofe stability in CLT wood

hygrot her mal environment

Seong Jin Chanddyun MiCho, Sumin Kirmi
Department of Architecture and Architectural Engineering, Yonsei University, Seoul 03722, Republic of Korea
* Corresponding author. Tel:+8221232782, Email: kimsumin@yonsei.ac.kr

For efficient management of buildings, t he
hygr ot her mal weat her el ements and puts forw
perf oramadncreoi sture stability i n ealcahmiolaitnealt €
Ti mber (CLT) handbook presents the types of |
moi sture stability in accordance wieth, tthiee h\
enesgying design standards for buildings are
standards are provided for regional cl assi
Therefore, to accurate evalamd moni otfurbaui dtdab
study analyzed the domestic hygrother mal en
presented regi onal classification consider

environment .

The assessment of thezaedheEmalk gyemMlvuis onmantl| !
simulation program and The assessment of t h

hygrot her mal behavior analysis simulation pl
each region, the theérmheé eypygironeewnir omechemt
and the hygrother mal regional classificatio
classification has the advantage of respondi
hygric envir oenancehn tr eignidoenx.e s i n

KeyworddamCmadssed Ti mber, Hygr ot her mal , Moi st
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Novel bacteri al strains i sol at ed fro

characteristics of PHA accumul ati on wun

Yongju Choi, Moonkyung Kim, Kyoungphile Nam
Department of Civil and Environmental Engineering, Seoul National University, Seoul, Korea
* Corresponding author. Tel: +82880-7376, Fax: +82-873-2684, Email: ychoi81@snu.ac.kr

Poly(hydroxyal kanoates) (PHAs) are intracel/l

and energy storage. Several bacgergqaansitriae
under -lgirmiwttihng conditions. After extracting
processing, bi odegradabl e and biocompatible
these bacterial st r aitnhsa nhea vaen db ecearr bfoonu ndd otxoi due
of fering an oppogrtacheda tlyi dgpas< omrveducddowf rom o
into bioplastics. I f an economically feasib
devel oped, ed asyabeniappbf a biorefinery th

management and reduced carbon footprint.

We isolatadcuwoal BHANg Meatchtyelroi caylldl Ksi tavhagpsasrsvi u sa

put Md#E rom digested sludge and found that ea
that differentiates itself from previously r
production M.simpaMkKivbuewagasi.denti fied &s wahitcthpe
accumul 8thgsdrpalyput yrate (P3HB). This strain
accumul ation efficiency (up to 3. @uwtiN i0z &tli ar
rate of O0.O0dB TMB)D . OTthd sg cOkemadd tad riss tt ihe it fr fad
PHAccumul ating met hanotrophs r epordieefdi ciine ntth
conditions for PHA -daefciuamud ratt | wa s t ePvhaotseprh at &
industry (e.g., thosandstcag ammonbemehgdt gxp
phosphorus removal frona.s epwdiikrd.aa Theemoaguemn
comes from its capafubltyytpohygymemul seng &e
MS, -IRT TGA,-TOFALNDUNR] 3-§MR, GPC, and Raman spec
PHA accumul at ed @Rwéme tihdbexmyto b2y een8taBy | but anoat
me d i-auhmalienn-g@ H A ¢PnidcAl) t hat has never been repo
bi ocompatibil MTy teskhhymmps eyf ngr obl ast cel |

the 50% cytotoxbg ceconfPBHédt mattiodrd. M@ her t han
P3HB. This proved the high biocompatibility
expected to beshifgphl yi tasd wasret agneanedi cal tr eat

Keywords: polyhydroxyal kanoates; biogas; bio



Phot ofuncti onal Semi conductor Nanom

Environmental Applications

Wonyong Choi
Division of Environmental Science arthgineering, Pohang University of Science and Technology
(POSTECH), Pohang 37673, KOREA
Email: wchoi@postech.edu

The photoinduced electron transfers occurrin
ofl aobp photosynthetic alnhdi sp hpohteoncoan eanl oynt i hca sp r boec
investigated for the environment al purificat
t hrough solar fuel synthesis: the f oMemearl i s
oxi des semicasndiuic® an@atkehpol ymeri c-CdNar bon r
t hat consalswndoafnt e aerltehme nt s are the mo st pr
appl i cTahteieommn c.omu etroral s have been employed i
f gohot ociast aalnyds el ectrodes . f @&l t nloeuriguiierbent e rotcanle |
ener gy cpornovceersssieosn ar e based on the same phot c
the specific characteristics redhitheensonvweon
research activities are focused mainly on th
l i mitations and challenges in photocatalytic
studdi echri ety of appr oawmhenodhdwe thee baiseyv e etmii
to control t he phot ocatualiytgi cdi avetriswi tiyn oamd n
mat erdinaltdi s tal k, swyrsitveimsh siemti erofnadalicalorhet er
introduced and ddlseatsrseadhemorcalphand phot oc
applicmadlbhnsesearch example willthbe mods¢€us.
semiconductost hentphdtaceatadlf picitc. acti vities a

Keywor ds: Photsopclaittatliynsgi,s ,p hwoattoesry nt hesi s, adyv
Il i ght
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Selective nitr-Bdebreduati oo bwthhyst

kaol i nite induced zeolites

Minhee Choi, Sungjun Bae

Department of Civil and Environment alr ofn gG@wmgpenegrjiinng,

Seoul RepOwM,i ¢ of Kor ea
" Corresponding author. Tel: +82024503904nEil: bsj1003@konkuk.ac.kr

In this study, we developed a novel bimetallic catalyst supportéddiinite induced zeolites

for selective nitrate (N&) reduction to nitrogen gas §N A proper amount of indium (In, 0.5
wt%) and palladium (Pd, 1.5 wt%) was used as a promoter (ferrlidction to nitrite (NQ@))

and noble metals (for NOreduction to N), respectively. Novel zeolites were synthesized from
kaolinite (ZK) at different cryllization temperature. Among the temperature examined in this
study, 60N showed the best efficiency for NOremoval and N selectivity. Control
experiments showed that a simultaneous supply of hydrogen gaas(d reducing agent and
carbon dioxide gagCOz) as a buffering agent was essential for enhanceg i@oval. A
complete N@ removal (100 mg/L) by kiPd/ZK was observed in 30 min, while-Rd catalyst
supported with alumina (71%), silica (68%), kaolin (77%) and commercial zeolite 4A (94%)
showedless efficient N@ removal. We also observed the bestddlectivity (94%) by In
Pd/zK. Finally, we optimized the experimental condition by changing of important factors such
as H flow rate, CQ flow rate. The results from this study can show that mEynthesized
from kaolinite could be an excellent support material for highly reactive and selective nitrate
reduction in wastewater and groundwater.

Keywords:-PNicaaaeéystn 2ol ectiviKaplinite;
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Eval uation on Oxidation Mechanism

using Dual Radi cal System( DR

JeonghwhnKiChaée Baek
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Di ssolved organic matter in the water syst
aquatsygstem due to reducing t haehudMesrsiodtvye do fo
organic chemicals are synthesized iasntde nus eadn di
nochegradabl e, and they are not detected in cl
demand, common indicators for water qgual ity
introduced and used as an iuwnsdiphaatcoarr doifn golryg a nl
i's at gr aactttiendg € O h ®t accurat eTOBOUNi r@esi cgpnver :
organic matters tdheardpmniode x.i dEhetdhatbors, c
translated into thei d0Cef Theemehheo yTeQ G Habngakl eyysii ds

Te mper @tmbruest i on (HTC) and wet <chemical oX 1 de
achieve the oxidation purpose. Even though
most organic maan eaqfst, fbdQien@mp p loir¢ aatg system i ¢
to the maintenance probl em. -MCe i mo mpirtedreirmg
and t he pexifdasnaoaucied bé& Thepeibwetdhi s study, d
Ssystems i ncluding sulfate and hydr oxyl r ad

convennCiQwvreale proposed to enhance the oxidat:.
system does not havee anyn iinnt etrhfee rseanntpel eosf. cThhl
the system was iIimproved a | ot,sdmdhemheas gst &
suggested the reason and mechanism of oxidat
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Acknowl edgment

1Thi s ResearchhR&@sesnseppobot e@r dbgn Patrol Technol
Top Environment alMiTrioditndeynog ir @1 memn de Relpywbl i c o
2This wark i a$ | y Kswuigpnoirstterdy boyf Envi r o nbmaesnetdl MOE
envieamtnalr service(Waste to energy) Human resour
Reference

l1Bourgeois, W, Burgklsisne JnonE.t,or& nSgt uoeft zwa sR.e wa
76(48B48330ournal of Chemi d¢alt eTerahnowlnady R& skRiao tc
Environmental & Clean Technology (2001) .

2. Yoon, G., Park, S. M., Yang, H., Tsang, D.

met hod in total or gandx8,caChbe@ols®ghraesruer elment , 19



Ecol ogi cal ri sks of heavy metal s/ met

sewage treat ment works to Mai Po R
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The concentration of six heavy metals/ metalloid (Cu, Cd, Pb, HandAs) were determined

in the influent, effluent (sewage water and suspended particulate matter) and cake (dewatered
sludge) of sewage treatmembrks (Yuen Long Sewage Treatment Work (YLSTW) and Shek

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

these two secondary sewage treatment works, Zn had the highest concentration in effluent
(ranging from 17.8 £ 8.15 to 2149 + 316 pg/L) while Cd the loWestging from 0.00 + 0.00

to 0.21 £ 0.29 pg/L). Among all HMs, >80% removal rates of Cu,a0d 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, Fi@1 + 1447% to 42.3 + 38.7 %; Zn:

525 + 229% t6152.9 + 440 %; SWHSTW, Hgl7.1 + 82.2%d 19.7 £ 75.0%; Zn: 41.8

36.5 t0 94.4 + 4.67%). STWSs successfully lowered the sewage toxicity to fish and shrimps
based on the whole effluent toxicity test (WET test), theoh@lues of zebrafistDaniorerio)

in 96-hours duration ranged from 84.4% warcute toxicity, much higher than those in influent

at the same testing duration (31.2% to 64.7%). Similar realts also observeith cherry

shrimp (Neocaridinadavidi) WET test,and higher toxicitywas observeth the effluentfrom

YLSTW than SWHSTW. The environmental risk assessments of six HMgferentmarine
organisms (fish, alga@ndcrustacean) were calculated based on measured concentrations to
the predicted neffect concentrations. Results showed that Zn posed riskssta@diedmarine
organisms nearly in all sampling locations, whereas Pb and Hg posed risks on fish and algae
only. Surface water and sediment samplese also collecteffom Shan Pui Riveand Ng

Tung River for environmental risk assessments. Cu comtamtheriver posed risks on fish

but Cu in theeffluent did not Based on the results, it cha concludedhigh concentrations of

Hg and Zn found in both rivers originated from both STWs and other tributaries posed risks to
the organismsn the Ramsarite. The relatively lomwremovalefficiencies of HMs in STWs
couldlead to thepotentialrelease of HMs to the watbodiesandurgeda regular monitoring
system in the effluent discharge as well as the receiving waters.

Keywor ds: Enviroemeéent &hani Phui aRseesm Ng Tun
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Ther mal FIl ui d
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The biodbaifveidhise bi omass wapproXiyriftye oyl yBu s .
andOxwvlas formed i n ther pyrcdisf forfadtiioem,ari.t Biys X
sizes o0f:0s@erand2Alhm in the biochamon\wBelcatuislee
nonfl amméalblgéd, t her ,matlhesyt acband i et atprpd n s=fderi nf Itu
t her mal condot3yneitthy |l o fmildlaz@1l i um tetrafl uor
K. The Cul/ #i ddd barhaor iAl 'L couldeatmcreabef ¢mh
enhanced ther mal conducui vaint@y nAmlmcp dailtsicohlaagb t &
suspended M nnudleealrL. magnetic resonance s ho
nanopiadritoichlaeni d adol éedni mpas occurred.
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t het ale ani on adsorption. By Raman spectra, t|
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tungsten (W) added dMOscogl d abri @t it@on aonhik
photocatalytic activity. However, there is a

on photocatalyst for such activities enhance
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SEM i mages, respectively. Significant enhanc
1.5 W/ Bi thin film about 2 fold higher when
The condounitci nFgorActe Mi croscopy (CcCAFM) also re
1.5 W/ Bi film that reflecting | ow charge tr:
charge mobility. The | ower charge trandsder r
to adevfeiilhed cr yiIsitleVOsBihaeét spbaten the travel

the charge moved from i nnSahottot ktyhep | bou !l kp r sou ri

determined an increase in theidacrorW dd o thy s
val ence el ectrons, thus more electrons wer e
advantage of the increashscionultdh ec ocnotnrciebnuttrea tti

the charge transporte acnadr riireacr edaesnesiitry twhe c b
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Green infrastructures (GI) can reduce surfa
recharge, as a r essublsturoffaowvehihcyhd rtchleo gsy rifsa cree c ¢
health is preserved. TMThe cddmaftiitcs conuwlid iwarsy
spati al all ocations. However, the iIimpacts of
of Gl , smnbsurface hydrological regi mes have
under standintg iisn henmnefiasmdc to the planning
groundwater areas (e.g., coast al -saubesawsr foafc ekl
coupled hydr ol ogMODa&IL Oy d evla,s SWMMiIi zed t o si mu
groundwaitrerr efslppomse t o GI i mpl ementations in
Washington, U.S.. The model was first calibr
underdrain flow of porous pavement, the flo
el evation monitoring data at the site. Base
optimization aldadni twians (aip.pel.i,e dNPDA mallensphy
all ocation of Gl , more specificallynisgakaw
objectives and environmental conditions (i.e
hydraulic gradients). Using landscape metr.i
regional surface runoff afheérgmouongwamat talklt
patterns of GI were calculated and compared.
planning of Gl , particularly in areas with

management considerations.
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Towards a Circular Economy using Green Chemistry

James H. Clark
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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
mineratlderived resources have often been from-rearewable sources locatedrelatively
accessible regions but these are finite, their exploitatiorsnstainable and in some cases they
are becoming scarce. At the same time, the wastes generated in manufacturing and in use of
the articles of t oday &daumudatemirapidlyfilling andill sittkse en al
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 loefficiency. The most chemically interesting of the large volume wastes
includes forestry and agricultural4pyoducts, and industrial wastes from industries including
food, electronics and mining. Current waste valorization is largely limited to sinuyidireg
and anaerobic digestion for bwastes. However, these renewable resources can form the
basis of future waste valorisation plants includingrefineries that can make a wide range of
chemical, material and energy products. To fully exploit trecept and make it widely useful
while maintaining environmental advantage, we need tadQrsen Chemistryo ensure that
future processes using, and products from waste are genuinely green and sustainable (1).
Energy efficient green chemical technologtlat can convert waste streams into valuable
chemicals include lovtemperature microwave processing (2) and benign solvent extraction.
These can lead to blmased platform molecules which in turn can be used to make new green
bio-based products includirsplvents (3) and polymers (4) The integration of theoiemical
and biechemical 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. Herreiavila & 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, &la, T Farmer, W. Raverty, S. McQueltason & J. H.
Clark, A new perspective in bigfining: levoglucosenone and cleaner lignin from waste biorefinery hydrolysis lignin by
selective conversion of residual saccharides., Energy Environ. Sci., 201619, 257

(3) J. Sherwood, T. Farmer, & J.H. Clark, Possible consequences ofrttezhyl 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.-82).John Wiley & Sons.

(4) A. Pellis, J. Comerford, S. Weinberger, G. Guebitz, J.H. Clark and T. Farmer, Enzymatic synthesis of lignin derivate pyridi
based polyesters for the substitution of petrolelarived plastics, Bture Comm, 2019

(https://www.nature.com/articles/s414679-098173)

Key words: green chemistry, sustainable chemistry, waste valorizatielaséa chemicals
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Investigation of Mine Closure Planning at Adag Fluorspar Mine

Dash Darinchuluuh) DagvaMyagmarsurefi’, Ulaanbaatar Batgelle Gombosuren
Yadamsuref) Sang Soo Lé€”

Depart ment of Environment al Engineering, Yonsei

2School of Geology and Mining Engineering, The Mongolian University of Science and Technology, Baga
Toiruu 34, Sukhbaatar District, Ulaanbaatar, Mongolia
" Corresponding author. Tel: +&3-760-2457, Email: cons@yonsei.ac.kr

Bor-Undur and Adag deposits use the system catlednkage stopping andublevel
demolition mining methods depending on the thickness of the vertical dip of its body. Adag
deposits used the op@it 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 horizontalertical mining methods by using dghi productive seif
propelled machines. In the years of active mining from 1987 to the present, with content of
33.95% Cak; 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 oerairresources 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 beforéhe end of reserving and completing the mine closure planning are the
most significant matters. The combination of the epgrand 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 diagnabedRncsience 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
ATo crea-t andda.st U hesupporedrbly thevKosea Institute of Energy
Technology Evaluation and Planning (KETEP) and the Ministry of Trade, Industry & Energy
(MOTIE) of the Republic of Korea (No. 20184030202240).

Keywords: Combined method, Reclamation, Closure management and plans
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Sedi ment is an important environment al me di L
basis of aquatic ecosystem. I n recent years
sedi ment has become theymamahepohhdt resesovoic
pollution not only causes the deterioration
the -bdlackus waterbodi es. |t I's also an I mpot
extreme eacltegiscalTherefore, -deéptil rugageartc ht c
sedi ment pollution and involved mechani sms.
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seintsi vity, so it is difficult to obtain the
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Engineered Biochar for Sustainable Carbon Dioxide Capture: A Critical
Review

Pavani Dulanja Dissanayakeésiming You, Avanthi D. Igalavithang Amit Bhatnagat;
Sumin Kint, Daniel C.W. Tsant™, Yong Sik Ok*

1Korea Biochar Research CenterJEongEco-Resilience Institute (OJERI) & Division of Environmental
Science and Ecological Engineering, Korea University, Seoul, Korea
2School of Engineering, University of Glasgow, Glasgow, UK
SDepartment of Environmental and Biological Scientésiversity of Eastern Finland, P.O. Box 16275 FI
70211, Kuopio, Finland
“Department of Architecture and Architectural Engineering, Yonsei University, Seoul 03722, Korea
>Department of Civil and Environmental Engineering, Hong Kong Polytechnic Universitylokn, Hong
Kong

“Corresponding author: Tel: +822 3290 3044n&il: yongsikok@korea.ac.kr
™ Co-corresponding authofiel: +852 2766 6072,-Eail: dan.tsang@polyu.edu.hk

Being the main anthropogenic greenhouse gas contribfatiggobal warming, carbon dioxide

(CO2) has gained more attention during recent years. Out of the various sourcesshiS§ion,

fossil fuel combustion has become the main contributor for anthropogenice@dsion.
Therefore, development of technologies to capture carbon dioxide has obtained more interest.
Even though different technologies have been developed for capturinghei® drawbacks

such as use of high energy, release of hazardous byproducts and high cost limit the use of those
technologies in the fieldBiochar, a porous carbonaceous material produced through
thermochemical conversion of organic materials, might be si effective, less energy
consuming and sustainable tool for capturing2CBowever, CO. adsorption capacity of
biochar is governed by feedstock type, production conditions and biochar propénpiesent,
engineered/designer biochar is produced with different surface properties and novel structures,
which can also beised to enhance CQapturing capacity. This review summarizes and
evaluates the potential of using pristine and engineered biochar asca@@®@ing technology,

factors influencing CQ adsorption capacity of biochar and issues related to practical
applications of biochar based €@dsorbents. Neverthelesgrther studies should be
conducted to develop cost effective and sustainable bidiEsad composites for capturing
CQzin large scale.

Keywords: Black CarboresignemBiochar, Greenhouse gases, Sustainable waste
management, Waste valorization
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"Corresponding author: Tel: +8232903044, Email: yongsikok@korea.ac.kr
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Modification of biochar with novel structures and surface properties has gained more attention
during past few years for enhancemehsorption capacity of biochar. However, there are
limited number of studies pertaining to use of modified biochar fofr &iSorption. Biochar
properties, which influence its G@dsorption capacity may vary with modification method.
Hence, this study wasonducted to assess the effectiveness of KOH modification and
combination of KOH and COmaodification on CQadsorption capacity of biochar. Biochar

was produced using 100% wood waste (W) and 70% wood waste + 30% chicken manure
(WCM) through gasificationrad activated using either 1 M KOH (WK, WCMK) or 1 M KOH

and 500 mL C@minta t 850 eC (WKC, WCMKC) . Modi fied
assessed for physicochemical properties; &f38orption capacity and cyclic stability. WCMK
exhibited the highest GGdsorption capacity (2.92 mol Ky, highest surface area (1408gn

1), micropore area (690.18°g1) and micropore volume (0.36 égt). WCK and WK showed
comparable C®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 anc,@&@hanced CO
adsorptioncapacity of pristine biochar due to high surface area and microporosity. However,
hydrophobicity and aromaticity of biochar also showed a significant influence on CO
adsorption. As both KOH and KOH+G@odification results in comparable @@dsorption
cgpacity, biochar modification with KOH will be a promising and eeféctive option for
capturing CQ.

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


mailto:yongsikok@korea.ac.kr
mailto:kibonglee@korea.ac.kr

The Publishing Landscape
Deirdre Dunne

Executive Publisher, Chemical & Environment al E n
(d. dunne@elsevier.com

BackgrkWkmowi ng the best way to identify the most
be difficult but reall yThhesl gsaltko agans ywourgi pep era
of the publishing | andscape hBddntpirfowinmgest et ai ¢
starting to write a paper. Authors are also mad
Publ i shers | ook at critically, and to ensure t ha
| i kebley aacocept ed.


mailto:d.dunne@elsevier.com

Mi crowave Activation of Bi oma

Jiajun Fan
Green Chemistry Centre of Excellence, Department of Chemistry, University of York, York, YO10 5DD,
United Kingdom
" Corresponding author. Tel: +44 1904324456n&il: alice.fan@york.ac.uk

Bi omass's recalcitrant nature makes it of si
As such, novel techniques mu s t be exdpl ored
chemically selective reaction pathways for t
guantity and purity that they may be utilise
of research that presented tahisigrsi ftiltteanwat isl
mi crowaves in thermochemical treatment techrt
advances in this field with particular refer
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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
currentwind energy systems i.e. the vertical axis wind turbine (VAWT) and the horizontal axis
wind turbines (HAWT) to operate efficiently in the urban environm&ot overcome these
challenges, this paper presents a novel roof mounted cross axis wind turbinAWRRNLO he
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 olotdioen the study
showed that the coefficient of powerpfC& 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 windurbine, Wind energy, Rooftop, Renewable energy, urban building
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stabilization basyesd can tamaed ochemjesali prwmipert
phytoav.ailability
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I n the advanced oxidation process (AOP), rea
roles in oxidative degradation of organic po
i n stuhref ace of the photocatalyst. Compare to
the physical mi gration through the water env
directly measure ROS during thenchaovai wsledr ea
chemil uminescence method reacting with ROS a
extinction and reaction behavi-pol lodt ROtSs weére

degraded
used for

t hrough
t he

from 52bd awW/km!l i ght

photocatal ytiand emardtonlse W
photocatapglsitut &etcal wernte amit e pang
bi sphenol-tA iarmd o02,04p,héenol ,
| amp.

respectively. UVA
nA fntaetre dtahrek acdosnodripttiioor

the photocatal ytic degradation reaction was
confirm the reactivity of ROS. The fl orescen
l umi nol were dirremntdsi mpe aspea ectdr ame t4e/r9 i n r ea
intensity was tremendously changed with the
Depending on the type of titanium dioxide, t
area of atlaé yphot oc

Keywords: PhotReaatalvgsOxyROS Epecies), Lumin

mi cpool | utants
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oelectrochemical systems (BES) have been e

thousands of publprcadgri eomss,.i eddelsqyyyt ipsesnuiedin ma n c ¢
has not been well i nvestigated or understood

dat

evaluate whketber i shiemmergy efficient or not .
r
s

pa

al

a about energy production and consumpti ot

ameter for descri b-inog MBES zenderceqerggr r @cma
o employed ot her parameters such as speci

to lewvaadt e energy efficiency. To better under st

W i

I
gen
recovery in BES, chemical production in micr
c
Cc

mi

s u

I analyse sever al BES representatives bac
eration in microbial fuel ccterlollsy,s ihsy dcrealglesn,

robi al desalination cell s. Energy perform
h as the volume ef torganed wemobewdt eateol

production of organic chemical s, or desaline
the key operating factors such as pumping sy
power suppglty.t oWe necxopue age more thinking, anal
towards appropriate research and devel opment
wastewater.

Keywar BB oel ectrochemical systems,; enaéirgedpr c
energy recovery, resource recovery
# Based on: Zou, S. and He, Z.-ddded1Bgs &drfded et dm W

bi

oel ectrochemical systemsWataenr eRé Sbgdif cliB., emper &Y per ¢
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v a lauded e d

wastes from shrimp processing or foo
uable biomass resource because of ri
transformed into a d wpverdb bayd sho/rdlr eort ti

ation (HTC) and acid washing. During
converted to chitosan which is wide
ufficient 2a2mHAIE€ wasctuisedal ogir mmppesyew
san under acidic conditions. Results
d excell ent adsorption capaciheg of
on plaomrcemwsi rf ohd deMe.d Ki netics anal ysi
could reach equil i br i usme cr-aanpd erl ymovd & |h

, SHC demonstrated robust recycl e ¢
cy haing®0% even after mutiple adsorp
ns, regardless of the relatively | e:c
on capacity of SHC f or MO wamst even
from HTC of commerci al chitosan. Thi
ace positive charge promoted by inor
ions between adsor bermptosaendd pMO credlue @1
WSS into a superb adsorbent for rem

materials recovery from food wastes

Keywor dDeacAmyhatfoncti onaldsgrageumuo;hi @hiituons an



Removal of phosphate and ammonia nitrogen by aluminiuasmodified clay
in a heavilly polluted Lake, southwest China: Effectiveness and Ecological

risks
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Abst:Cactentl vy, | ake eutrophication is a mai
i mport of extraneous nutrientsmaisnlef feacurn ove |
endogenous release from the sediments. Il n s
technique for endogenous pollution in | akes
Lake, ac caarscaealdel ake i n tSoditbhwepho<hhommao po,l |
novel a-b asne do@a@AID) passivator for i n situ pa
water area. Accordingly, the release of enc

controlled to remaddatbédet hempdli btti ed wafect
present passivation project were evaluated.
the passivation project for 12 mont hs, the r
be effiemhiilviettgd, t he -@aomtmhe wtag eof oTPtard p@Glsls i
by approximately 80% and 70%, and water tran

remar kably enhanced. Therefore, theeawdti ¢i on
guality and gradually restored the aquatic e
the interface between sediments and water w
f or m-coofmbAilned state t o acrhowevle ptahses iPv ptasrs i evxaht
Pcontrolling performance and | ow ecological
poll uted by endogenous P. Conclusively, i n
effective techoobqueofornPbpoltbwmtisedi ments an
promoted in the regulation of endogenous P p
Keywor ds: | n,Seidiumepnats,s i Pvhactsipohnor ous, Ammoni a

Heavi lultye dp oLlalk e
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Wast ewat er ahden@&ttrmeernital s Conversion Thr
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|t has been reported some microabgtei ciamg

compounds, but the metabolic mechanism contr
|l i pids in microalgae remains uncl éapr odarce oyg
bi oenergy and treating wastewater is also re

of using micr oalagladle dr easpipd uec aftaronsaliwse sti | |
hinders the commer ci alk efne a soigkeitlhietry, onvfe nrieareo &
mi croal gal energy can be | argely produced th
with the usage of biomass residue for fabri
met al removahti eRELPeI Degpadat i on and so on.
that the Dbiomass residue -zddhedebicomateertieal s |
carbonizati @m,0ovwhdiecha wowlakt hr ough i n decreas

makg a feasible material for removing pollut

Keywomdgsr oal gapear ta dlrilomindnsgeyht ¢ hi n g, bmeocnhaasnsi s m

residue, pollutant removal



Primary, Secondary, and TerRteimerdy alt mpac
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Abstract:

The | ife cycles environment al i mpacts that

can be categorized as: (1) pri merfy ciomp aarisn,at
sites and site contaminant s, (2) secondary
activities, and (3) teméedanayi ompacte,useaevoTlw
decision making wil/l maci tnsl,y wahdidcrhe siss oancl hyi epvrei
assessment ( HRA) . Green and sustainable ren
remedi ati on Il ndustry that has drawn much

practitioners, and rroewgiunlga tnournsb eirns roefc ecnotu nyteraire
procedures published in regulatory and/or

movement has encouraged many governments and
ideal i sm, but oriactehewhia ht acclgruiicgels cshupport fro
researchers. The adoption of GSR replies upo
tertiary impacts. This presentation will gi

prirmg secondary, and tertiary impacts in e



Complet removal of Fe/Mn from a heavily contaminated acid mine

drainage via an indigenous FeMin-Oxidization bacterium_

Dongmei Hod?, Pan Zhant?, DongningWei'?, Yaoyu Zho&?2", Luo LinaP*
1 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China
2 Hunan International Scientific and Technological Cooperation Base of Agricultural Typical Pollution
Remediation and Wetland Protection, Hunan Adtical University, Changsha 410028
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*Corresponding author: luolin@hunau.edu.cn (L. Luo)
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Abstirlaedmd manganese oxidizing barceé¢mediaatwieag re
technol ogies, especially in whset udieeas mexnp!| orf
bacteria to deal wi t hHeArcel,d wrei nseh ddve AtMmaaty €H H i
ef flcuaenntbe decont ami nRdMe@x ibdi zaatiiuahi ¢ pedi@ag e
of badieedakFtnwg the treathmkeing h rwepuugth & h & bz e
sequencaindg t heMrbiocoxgiednesc (FBBF MO) wer e anal yzed
Xray di, [ fSpreaccitfiiocn ,s uXafya cpeh otteosetl e ctarnodnn f s @e @tdr ¢
spectroscolpecrabalvgdiwhatr Emoved effectively
efficienmchyi lae8 909n@lig'was r emoved dur i nThet m® sAMD
abundance genera of the bacterial community
abundancetefri @aomfes ultdhc as Pandoraea and Stenot
BFMO analysheheseheswedi fic surface arlega, oafndt h
there were massive anylderogxoaudBFMFdr bagégr
which pparnyt amtimole daand M@ur epbway des Be al t
met hod f or tAM&c ¢ mteait memagnMiwif g h Fe

KeywoAMD,:r-am d ma rogxa ndei szei nRBja dotaecrtieali acommuni t vy,
Mn oxides.
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ACritical Review of Phyt oocemteadmiant a toend

Soi | s

ZengYei Hseu
Department of Agricultural Chemistry, National Taiwan University, Taipei 10617, Taiwan.
Tel: +8862-33664807, Fax: +888-33669576, Enail: zyhseu@ntu.edu.tw

The strategies fa@wrontraemathiangdhesadavy smethalod ve ¢

of the metals. Tradiftaronsadi Ir eanerdti amii mmat ipam,c
washing,fliBhdg|] aade | ess feasible on a | arge
di srupti-yreolainbi coséeé. These concer nsefhfaewe ipvreo
and | ess @digsaupvevefaldtsoil remediation by
increasing attention and is a promising sol
shows strong potential for the treatment of
sttu treat ment that i's economical and with a

strategies of phytoremediati onHaweve#pOoomixy
pl ant species hawpebaecumdént oveereldd wihdce viyo rm
purpose of plcytoawenxttirngc tfioon,l ess than 0. 2% of
ki ngdoMost known hyper ahcecrubnaucl eactwdsrt 93 paeroen leriso th i aor
but are also confined to terr@lsemi@adl eame maom
and pl anptr ogniod win iy bacteri a (PGPB) ar e comm
phytoextraction by the i nartaasdkygodwmnmédctirad p sb i a
new potential accumul ator s of t he met al s.

sequestration of metals Twiitshirremelle at ooihs s&am¢
vegetative caprrmhomst dadimad ilzecarhg annment of con

Phytostabilizer canopies reduce aeolian disp
i mmobilize heavy metals by adsorption or ac:¢
metals precipihatbdeagdowt hbsubzsérates. Serp
continuing to screen accumulating and stabil
There Iis a greatenchesditle dpl giememattalng r e
met al shydegroacccumul ating pl-aatbedTphygt apprmoact
been explored above. Moreover, phytopoirmei ng i
by taktiihmhg metals i n harvestabl e dplyamtg, biaord
incineration of t he -goriaodnea s Bibod @0 vgeern, e rag reo nma n
maxi mi zing annual ydaedldd odr aneitdad da m alitoemrarsast,

on meta&lhs substeabesr tar geectonmentyal s f or cir cu

Keywords: agromining, heavy metal, phytomini
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El ement al Mercury Adsorption and RecoO

System wirtehatAed dActi vated Carbon F

HsingCheng Hsi-" Bing-Ci Chent, ChenYen Tsai?, HuaYung Liao?
! Graduate Institute of Environmental Engineering, National Taiwan University, $ecl 4 Roosevelt Rd.,
Da'an Dist., Taipei 10617, Taiwan
2Department of Bioenvironmental SystemSe ERhagd newvelitng,
Rd. , Da'an Dist., Taipei 10617, Tai wan
* Corresponding author. Tel: +88633664374, Fax: +888-23928830, Email: hchsi@ntu.edu.tw

The work aims to develop a novel and -sustai
concent tiant itchre Hgpi | gas of recycling processe
fiber cloth (ACFC) -eifsf iac imeantceyr iaad s ourspetdi o no rd unhe
and fiber structure. I n this sobudgtftemnmseprei AE
and nitric acidsACFeCy? aidlg ArCFtCi o(nHNeOf f i ci ency
efficiency. The purpose of nitric acid treat
oxygen funcoriHdmals ogefofuipsi @rheegye ner at i omnwas d
electrothermal process. The electrothermal r

of regenerating electricitywodhdobghrekeasst
from ACFC surface’cocesntlrtaitngni m nhitdfe Wdgfl uer
t haemountnidfi al concentration that could make
to reclcoveEhe Hgf f ecti veness 03fACIFe€g d%madrsddtgepd i AohF
was al so exiasmisnteuddyi.n Tthe experimental %result
concentration in 3 rAiFdCe hafd 2P+ 30d 9@d /ehy 0 & (
efficiency. Ad®fads ornmtliloyn @fCfFiCciHgncy coul d r

W el ectrother mal regeneration. After acid tr
on HBMWNOFC increased and enhanced the adsorpt
adsorptemny eddficarie and after el ectrotdher mal
ACFC still had great adsorption efficiency .
These results indi cACECtban AEFGnNamrd fENOI Vv
adsor wentowf oc o n PeandtsroatpitamnHg@nd recovery. A
proposed to explain the increasing adsorptic

the greater adsor pAGFoO tehfafni criaewn cAYC FfCor HNO

KeywoHEIldesct r owihreg neaylstsem, mercury adsorption,
cloth, fluorescent | amps recycling
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Synt hesi s of mBuegnat 8dCaéActi vated Car bc
Capture Aqueous Hg (Il Il )Remd sPriewe ftr o®ma s

Wast ewater

CheJung Hsd, Yan-Ze Xiad, HsingCheng H&""
! Graduate Institute of Environmental Engineering, National Taiwan University, &cl 4 Roosevelt Rd.,
Da'an Dist., Taipei 10617, Taiwan
* Corresponding author. Tel: +88633664374, Fax: +888-23928830, Email: hchsi@ntu.edu.tw

The environment al i mpdaecstusl foufr it Zheet isfara vdad FpBDWielrc
plants (CFPPs) includomgaitmhmiengiseadawager of o Hg
emi ssi 8fnr mh &Hegr ati on tank to ambient air hav
a series ofeniesnwerex geomidmcted to obtain the
removing aqueous Hg(ll) from-iampSF@h ad yedt eanc t |
carbo®A¢)Cu The total surface ar ea,SA®pweerre C O |
500/ ¢, 11 wt %, and 2.67 wt%, respectively. At
di fference between the removal efficiency of
concentration reached 43AC innge/rle, astehales wHhgy hri ennina
Hg concentration whereas that of AC decrease
slightly | arger at pH 7 and 8 than that in a

calcul ationgtboax 68 degbfFe@akJ/ molgswaasaedati ve,
indicating that-SNG kasisengot beaer mmiy ceGainsds isopno na f:

gaseous Hg markedly increased as temperatur e
additi eSACof z@umo ss eonusofmMggsa semhi eved, confir
capture of aqueous Hg(! | §r-eemids stihen icnahri bhd i Du

and simubthnewved!| yia -&A@ iamtdo ttiloen adt LCal SFG

Keywomerscawo-&yl, r ed power plant, seawater flue g
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Mer cumnyobi i zati on in Estuary Se-di ment

based-Lagen Capping under Hori zont al F

Yu Ting%, BoontL e k n  ‘C@®hdQmep, CheJung Hst, HsingCheng Hsh”
! Graduate Institute of Environmental Engineering, National Taiwan University, Taipei, Taiwan.
* Corresponding author. Tel:(888)33664374, Fax: (886)-23928830, Email: hchsi@ntu.edu.tw

lsitu thin | ayer cappasnigblies naent heoado nfoawri caé¢ d
reducing contamm naedismernet|l etacedvdrrloyi ng wat e
human health and ecol ogical risks. Thi s re
performance by wusing different thin | ayer ca
operated i ni tmh carotciofsimsi aMhrwieb rt ahtiinonl ayyyest em.p s
activated carbon (AC)/clay combinations wer ¢
caps with AC (3%) + bentonite (3%) and AC (:
botlIltotercury (THg) and methyl mercury ( MeHg

757198641 98% t he | at edr ospteagaet i oh. 756n contr
mont morillonite (3%) did not show a signifi
wat erablpyr odbue to the unstable property of mor
that with wunstable caps, a high concentrati
occurrence of twurbation in a given depth.

Keywords: thin | amgéehytamepicugy, msedumgnt r eme
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The for mati on, characteri zation and c

conversion

Xin Fu andChangwei 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 w®i dsmaastbohgRyrad;|®y sigoblearsacteri zati on, Structur
Abstract

Al ong with the shortage of fossil resour ce
application of renewable biomass resources a
transportation fuels i s becoming utrggincal Ol
processes of bi omass conversion, and Iin som
l iquid product s. Thus their characterizati o
effective utilization of biomass resource.
The heéeoseederc| i ghemit wvsed ol i-ge mecowse | lee-x osla gn
car bohcyodmpalteex, and oligomeric phenols are th
pyrolysis. 4 t e rtnmael  scod nvveenrts i o n of bi omass,
carbohgdr mtied omer s wer e extensively obsery
carbohydrates, the ol i gaomte rqgrodusgamat i yaft oomedf
(glucose, fructose, Xyl ose), inter mgdi at es
hydroxymeuhg!l fufurfural, | syl iICOSY &NMRdAdwer 8P
used in the i1identification of oligomers.
Il n this presentation, the following wild/l be
1. Oligomers in pyrolytic |iquefacdiilon of bi o
2.0l igomer s -timertmel sodmwwer si on of bi omass, €
product s.
3.Oligomers in the conversion of carbohydrat
carbon resources or probing new conversion
4. I nhibition Bahd/bormaiiozation of oligomer s,
di fferent processes, controlling the for ma:
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Sp hieec adSispiel | et s wer e pr odsupcheedr owniiZz aanomxteah
pell etization process caused the destruction
specific surface iarlreecs@d @t i Dhuper & cad eheympe &sael T
pod ®r mi ng materi al of mi crocrystalline <cell

mi crostructures of the pebhdernptiannd ¢ douascietnyh.a
modi fied with 20 wt. % microcapatiat Vi weg 0282
sorbenttatclitene whd ch is even s2iaphpwudab.l el twi h as
proved that the performance enhancement I S
enriched porositypelhetaddateonggquheedotbepbdDs
performance for the practicabea@appeactadorsesn 11|

the mechanical propertiesattrieti,omomerkeacisinam
t est erdes ulrlhtes i ndiSaddpteeld etthsatmatihnet aliined qui t e ¢
perfor mance. The good physicochemical prope

LiSisdased sorbents have promisingcaeptowsrpect 8
flui-dedesdgyst ems.
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Numer i cal analysis of | atent heat st

phase change materi al as applica

Jisoo Jeondi Hun park, Seunghwan Wi, Sungwoong Yang, Sumin’Kim
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One met hodol ogy to enhance the energy effi

construction materials of | atent heat stora
mater i al was vacuum i mpregnated i1 nto biocha
Selected phaace ahasngee fatty arce-Whmed mat ¢ryi
and have a | oBiwnicdlarofi sdepsleelt bemause it i s h
mat eExpéri ment al results showed that | atent
compatibility andhexmall shabéxudagt i Bloataehrdtr tmo
heat storage performance although its amount

of pure phase change materi alDesRganBlutid defr tsho
showed tthahtealtatsethor age composite reduced th
building models efficiently by maxi mum 531. 3
| atent heat storage composite is a promising

Keywords: Bi occhyarhe athegtnarlagem,erphase change
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Comparative analysis of the | atent he

gl ass curtain wal tbasmred dwunMeantnigesn als w

Ji Hun ParkJisoo Jeon, Jongki LeBeunghwan Wi, Beom Yeol Yun, Sumin Kim
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Recentl vy, various research related to the aj
buil dings have been conducted. However, ther
thesglaurtain wall buil ding (GCB) PHyastealms

buildings (CB). Therefore, the purpose of th
application to the GCB and CB and itmulaatil gz e
tool . A building model aonndl AcSSH RWaE es tdaantdaa r wlesr
stabilized PCM (SSPCM) within ther mal comf o
melting tempANrandri2Bbwdr 2suitable fori €8l and
the different approachesCR ommrsd d@B iwmgr e Cive a9

Tabl eTot al energy savings of different | ocations acco
Bal ti mor e Dul ut h Mi a mi

PCM melting Total energTotal energTot al energ

(N) ( k Wh) ( k Wh) ( k Wh)
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

Keywor ds: Glass curtain wall, Latent heat s

Ther mal energy storage, retrofit system
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The catalytic conversion of r e ncehweanbilcea |lfse eidss t

the subject of intense research efforts. Al
topi c, t he dmeregle ncchee mafc adiso i n our society i
hurdles such as catali ysant ddact il vatdiomg 4 md umia
yields for industrial i mplementation, althou
we will discuss on the catalytic conbvesed on
buil di n(gl-1®D120 cik k g) available in |l arge scale
i mportant reactions will be discussed:

(0The catalytic conversion of f ulftfhuartylarael cohc
i ndustrially reftevmedi asbéyehdos ©he manufact
part, we will show that bismuth triflate we

AL with up to 91% yield from a concentratio
correspomdscteal eanrt ewdn spacedht.i Me cyoimplad i sfonl 8v

commer cialized SFOS process, ope&rmoatledcby a
group and running @66§i ls htohwes Kt éhquitnntihn g omfo vter
compatiibddcuwtintihal requirements in terms of
2The catalytic conveylsyloan®ddifampoepaant ot aneg
widely used in the polymer indust4ry. The in
Al der / ar smatuiemnatei mas a key step. Guided by |
that (1) the aromatization step could be ca
of acids, thus avoi d-Dn gAlstdheer urseuaacltliyo no b saenrdv e
wi thre tr ate of the reactions, it was possi bl
aromati cs

[1] Chappaz, A. ; Lai, J.; De Oliveira Vigier, K. ; \
X. ; Liebens, A. hend®rEnnge., 2FQ41484,dS6 SUu3)t, 4405

[ 2] Scodeller, 1 .; Mansouri, S. ; Morvan, D. 7 Mul | er

Chem. I nt . Ed., 2018, DOI : 10. 1002/ anie. 201803828



Shifts of microbial biomass and enzymactivities indcators for heavy

metal fractions along reclaimed wetlands in a coastal estuary, China

Jia Jia, Junhong Bait¥Vei Wang,Shuo Yin,Guangliang Zhang, Baoshan Cui, Xinhui Liu
! State Key Laboratory of Water Environment Simulation, Scho&nsironment, Beijing Normal University,
100875 Beijing
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Soillcrmbi al bi omass asensintziyvmee iarcdii ovattares fac
contaminatjomn.n Weehadshk ands, the indicator
bi omass, enzyme activities on headymmetalbied

A field study was operated inracltagiproepdabndgr
wetl anddi { RbWyetadndigar (i BW) wetilnaPesar(l RWRi ver ¢
Contentactainadng of (sCirx KgGuwWdme&gtRrgpl, s and microb
and enzymeweraectdetigrimisned di et isnbagmdad g dtye tthle
relationships. Results s oawedk htibtba tthei@gnoengt sd w

content s, foll owendd bCyd ,Cra,ndCut,heRb ,weNie, al | i n
area.eaent d@mrd Cu and Ni mainly existe@din re
mainly exMstdgdrnaxd&sgerdual flr0a cctm osncsi |i nan0d i r
factiimR0Om, -3cOM sGefrsain heavy met al fractio

positive correlations with protease and phos
correlationsbiwimals smiqurdaechviteaRW but n nB@lan i bW,

resi dual fractions of Cd, Cr, Cu and Zn wer €
Il n RWIn Freydr oxide fractions of Cd, Cr, Cu, P
Re W, tot al concentration of Cd, 1©€d, c &ibamat
fractions of Cr and Pb were highly related t
shi ft from reduction to oxidation conditi on
microbi al Il ndicators woul bl eoamdr thodMnomi a)e:
hydroxide (moderate flexible and toxic), to
the transformations of fractions from stabl e

KeywoMidesr:obi akbnb wmeha svsajvyesmethéeé; fractions; ¢
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Exogenous Phosphorus Influences the Absorptioof Cadmium in
Perennial Ryegrass Root Cell Wall

Hui, JDbayi Hou
*Corr espondimmaghloauudtehyd r@t sB (ny.h ukha Le)d u. cn

School of TEsivighlhwaneWni,ver sity, Beijing 10008

Phosphorus (P) is generally considered as a macronutrient for plant growth, and
application of P has been identified as beneficial for heastal stress environments, such as
cadmium (Cd) contamination. Howevésy studies have reporteéde mechanisms underlying
the roles of P in mitigating Cd toxicity in perennial ryegrass root. Hleeeabsorption kinetics
data were fitted with the typical Michaehdenten equation (Fof 0.778 0.914) and the results
indicated that exogenous P improved saturation concentration and maximal absorption rate of
Cd. It is identified thatP alleviated the inhibited length of root-81%) through reducing the
concentration of Cd inplants vihed i | ut i on e f f ealltvall poysacchavidesnd t h e
(pectin and hemicellulose 1) content increased and cellulose content decreased significantly
due to the increasing P contents in-Gaeatment. Furthermore, the increased cell walls pectin
methyesterbase (PME) activity is responsible for thénduced increase of Cd stress in
ryegrass root.Exogenous P enhances Cd stressrydgrassby increasingin 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.

Key words

Cadmium; absorption; Root cell walthosphorous; polysaccharides.
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Di sassembly and depolymerization of the thr
Nt o carbmlcsleyddraaltdes éd goil ngomer fluids wusing
onsidered to be the {iThtet | sgepcalhldultdse emi
ontroll able oligomer fluids are in favor o
atalytic processes.

Simultaneous degradation of the three main

o o o —

achievedcatsd Inyset aHpOarGl F bi phasic cosol vent S
hemicellul ose and more than 80% of cellul ose
ol igomeric products. The gedheriaved ollii ggomearc
separated in situ into aqueous and organic
complicated separation procedures. A miscibl
beneficial for lignin conversion,ewhzaei dngho

car bohydroantsesc.anClprevent the aggregation of t
hydrogen bonding network by generating new |
hel ps to prevent repol ypteHaindatriecrerlvwObBHIlt ek iar
i n t hcehasiindewhi ch can be furtheualfiuthctoloin@d me
future use.

OH

NaCl-H;O-THF %%Hﬁ?/ﬁw o
system OH 1O a5
HQ  (OH) 0, (OH) HSS&A{ '\"w‘on
x4 b

g K_@ & OH HO
(OCH3)

(OCH;)
HO.

1 @
m C0) (OCHy)
-}Om}. _t©ﬁﬁ \

\, \ HO 00" / OY
Ligni 0. X
Cellulose i "'Oxbom:)?im < OH -
\,'_)r \%H’mOu
HO
Keywor ds: Lignocellulose, complete degradat

cosol vent
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The oglui ®Prordfl and ice meand o iP&teegda twivteh elnavrigreo n me r
and consequehtbwgt hecenaregees for t hll kdaelviel or
actishagd(pA8duced by the reaction between
bl astfurn@Gompd G&E&88PocBEBt ains a | ar ge oadmau rst

and hence muc¢bot pmienme@@whi |l e iittal hassgesbdn
Neverthel ess, the commonly wused alkalis (st
corrosive, costly and difficult to transport
fast and difficult to foantsroole, cwhniscthr upcd 9 eoo
magnesia (MgO) recently emerged as an effect
slag (GGBS), exhibiting distinctive features
adequate strenghhpwotthbhcthydshowing superior
capaci tlhyae Trheedsthree act i v ea cnaigvnaetseida @GB&SX cweelmeant t
alternative binder in various applications,

reactiami scTcechnd properfaices vatedeskbcagveeimgot
together with the i @fQlaaantcii \nigt yf,ac@rrist ya aazrad
cement has recently been studied as aobinder

contaminated soil s: stabi |-pesrame aamiblsibtl ywdaid U . c
Laboratory results have -tdeeenmo ned ¢ lad reidc ailt sa ned
properties, heavy met al i mmobil hsakeion tapae
applicaFiwmakly, two full scale field trials
its great potential as an alternative sustai

Keywords: reactive magnesi a,-oGGB8al bt abi €1 da



Applicabil i tgyr eernvuadl utiaet d solnu dogfe t o r emove

groundwater

JungYeol Jg Jeang-Hwan Choi, Kitae Baek
Department of Environmental Engineeriagd Soil Environment Research Cent@&nonbuk National
University, Republic of Korea
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Al um sl ubdygeodwsctahadoraggmm| ati on process in wat
containing aluminium ( hyd[rl®)o dxaikdienst bleauda ema |j
beesed as a r aw pnractdeurcitailo nf,o ro rc fehmaesa It e/einl dd.it hpec

By the way, the materi al can adsorb wvarious
ar se2aHdacwever, the alum sludge is a form of pc¢
applicfatti loe materi al t o adoswdert i iomcaweald | g r s
water flow in the bed, which requires peri oc
released from the bed, and the effluent cont

post treatment p.r oWee shsy paofttheers iazdesdo rtphtatont he g
can solve the probl ems.

I n this study, mol asses wadswsadntelaads t helbb imad ¢
treabedmprovéi aesocptiaod strength. The adsor
to evaluate the applicability of the granul a

Keywor ds: Ar seni c aABAr W darhtesmd Aaldusnor Hlewmd g ¢ ,
anions, Desorption, Groundwater

Acknowl edgement

Ths research was supported by the Research G
Agency for | nfrastructure Technology Advanc
I nfrastructure and Transport of-ClhB-QBapnrdean g
partially supported by Kor ea Mini ®dased of
environmental service(Waste to energy) Human

References

[ 1]-S.Y. Ki-Hn, KOSm, YJa.ng, Kitae Baek, Adsamgtion
As (V) on alum sludge from water purificatio
47, 2211 (2012) .

[ 2] K.E.JeR.n,RYSU, PX.r k, Lei Wasmg,g,Da&niteale @.aW.k ,
adsorption of arsenilcy omaloc iand autm osn ,u digceu rmoali f
Producti-6fa ((26185p4
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The water and ground pollutions from phar mac
and the toxiedienwtef andwdeggadati on inter med,]
healt h. I n this work, we have introduced th
plasma (LPP) process, which could generate t
acetgylsiad iacid (ASA) that one of the phar ma
operating condition of power suppl vy, concen
peroxi de were assessed, and the degrsidmg i on

HPLC and GC/ MS analysis. The degradation r at
the operating condition parameter of power

width. As the parameter val ue ihrmowr em@gs esd,r otnige
power were more generated and then the degr
hydrogen peroxide was added into the reacta

were greatly promoted evhipeei s dder exced st loe

rat e. The representative i ntermedi at es dur i
hydroquinone, and muconic acid.
Keywor ds: Phar maceutical wast e, Acetyl salic

condition papdeamgearperoxi de
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Groundwater at many industri al siteg).are ¢
Becaubties Cacbmpouand, it needs to be removed ¢
chromidyynmn(AGrhis study, Chtirheed tecftfieacrnt i bryeentelsesi modi r «
bacteria was evQ@flfauaanteamitma treednegricauredwat er un
conditions. Mi crocosms were constructed us i
chromaneami nated aqand ecames mdleeolomieskegsiigal ow p
substrate (ES),amut ri ent broth (NB) as the primary s
di versityeasmpdbngebése f orc htrhoemaktieorwadsu cali son e
met agenomi cChepk's ayyuwt maont he biological me c h a
within 80 days wunder anaer éBioonceonhdati ons i
operation&€lfTr pmoefafsisceisenci es war eni 883 Wcandds5 8%
and NB as the subsdmreadeesd bacstpercitalvedymmuni t
bi oreduction was observed in microcosms tre
However, decreased bactemMNBalmi commowmrsimsi.e Rewad
that cane molasses wasCfifloeduappbhcahbhtbeéeebyain
in ef€ktbtoveduction possibfityeduet it@on thel atrec
i nc | BpbrolacwbacillusClostridiu,andEnsifer NB was appropriate fo

selection, and t hus, it mi g ht not be appr
met agehamieds approach provides detailed insig
ofCP*bi ocedon processes. Re delstisgnwagICh™nb da nhe

bi oredauysti @eomnhaonce t he bi orem&€dicaotnit @ami red tf @ ¢
groundwater

Keywobd®r educcthiroonmat e, groundwater cont ami n.
met agenomi cs



Valorization of digestate from biowaste through submerged fermentation
to obtain high-value added products:Trichodermabiocontrol agent and

cellulase production
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Increasing volumes of food waste are being generated globally. On the other hand, the recent
sustainable development goals emphasize food security, envir@impeoiection and energy
efficiency. This situation demands a new waste management hierarchy which promotes the use
of wastes for higtvalue products such as chemicals, fuels, materials and energy. In this context,
anaerobic digestion (AD) is being globafiromoted 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 nuicletigestate are left
behind by AD. Thusthe sustainability of AD processes will depend on proper management of
digestate remaining after AD process, ot her
nearest future. The current major outlet for digestate is agricultural applications with stric
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 thiedigestate 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 wastedigte and AD sludge digestate for growth

and spore production byrichoderma reeseiwhich 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 1@ spores on digestate aswpared to a lower dry biomass of about 1 g/mL media and
1.47 X 1@ spores obtained from culture grown on conventional synthetic medium. We further
analysed the ability of digestatggown cultures for cellulase production. Among the digestates,

the highest cellulase production was obtained on AD sludge digestate culifePld/q)
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 oesligte as a source of nutrients for
production of higkvalue added products while allowing simultaneous sustainable digestate
management in a circular economy scheme.

Keywords: Digestate, advanced biorefinery, faooducts, anaerobic digestion, wastevalue
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Pesticide cowatteemiprpdtyi oins ian common environme

agricultural communities. I n this study, iro
filtration media for the removal/ dédgisggatimdr
and combined (cont.i nAiIfotuesr clod uminy ofn rwed etri on
and 98% of Iindane and DDT were removed usin

solution (20 Og/ L for eachf mlelsstevecoindded)rn e DIDTs a
and their r emogvadgarmaitngds Omfe nree Vp 6dGtoimmeIny mi ner
n groundwater had mini mal effect on DDT r e
significantly | owered |lindanelfOgmomat heé?2BEemo
both pesticid@5%waseans inmgnagt e sier d m otmu rOn i2rb ¢
removal efficiencies of l i ndane and DDT inc
respectively. The ini-20aldgpeptihaddd i monednte
r
o
f

emoval, wher eas DDT r enho vwayl 30wWhsatananalilny
oncentration of 1 Og/ L.s aFaar ttrhaed ictoi notnian u onuesd
iltration was al so teslthed iamlidna@l!l wiptelstiircomet
water f | owgf & tledn dnelr/emi 2n . No |lindane removal

filtration, wher ©@d%%.DDT orme mav aali nga svastd e wor K
with sand medi a. Compl ete removal of DDT was
(1460 g)t erndf v mdt/ eni(n5 . Lowering the water
to 5 mL/min and wusing 150 g of ironBaseading,
on a breakthrough experiment, i ron turning
conmeptle!l vy during 500 hour s of continuous fi
dechl orinated to different or gamnhlecd roPoppounds
chl oropheafyt g ewdngashe| eavage of benzene/ phenol

l'indane) , nowamcanol o¢tf amoIDDT) were i1 dentifi
product s. The research findings show that i
affordable filter media to treat both pestic

Keywords: Lindane, DDT, iron turning waste,



Abundance and Activity of Ammonia Oxi
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and Chloraminatoomatofyl $calhe Labesti ga
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The abundamcefacdtion activity of ammonia 0>

oxi dizing bacteria (AOB) in bul k water and
supply systems. wlehhee almwredsdangetefd AOB vari ed
perioeés twhitl was the case for AOA only in bi

favored the abundance of AOA over AOB. AOA a
the distributHioghohegysnuwembe(rB3S)of AOA and AOB
associ adteldorwaintihnat i on compared to Stlgomsé i aasnt
posictarvreel ati ons -Met webnol Rmmabhiea and AOA i nc
invol vement of AOA in hab otkbdaiseedy € oinmeé mt DSi. mA
DS condition was conducted to understand the
temperature on AOA and AOB. AOA was 1inhibite
medium concentrations of both chlme; f&.15MNd c
and-0043 mg/ L chloramine) but both of them we
chlorind. @&ndnglL5chl oramine) -12MC)a Ichiwot amp e

chlorine provided similar i ntheidbinoiroen tthraenn dAsO.
high temperature (~25AC), chloramine was | es
KeywoAmdmania oxidizing archaea, ammonia oxi 0

distribution system, nitrification
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Anaerobic digestion (AD) has been widely adopted for stabilization/treatment of diverse
organicwastes/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 datmxireduction
potential (ORPpased micreeration 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 VRAsto 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 ORBased micraeration was introduced every other day, the total VFA
concentration declined rapidly to lesath2 g HAc/L, and methane yield increased by 252%
without adding alkalinity or reducing feeding ratéS rRNA gene sequence analyses revealed
that micreaeration promoted facultative bacteria while preserved crucial methanogens to
effectively produce metine under a high OLR conditiohhis is the first attempt to implement

the ORPcontrolled micreaeration as an effective strategy for recovering unstable AD system
as well as maintaining loAgrm system stability with enhanced methane yield.
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Vacuum ultraviolet (VUV) is one .AAh talle aand aagre
of VUV over other AOPs is thadg®H(VWV sdamu ¢ enew
without additional chemical s. The objective
+ 254 nm) and ultraviolet auUver28HOLO0OMIN) cbar d
and hal oaHAtN@fnartmatliessn in treated water and

sampflfTee results showed that VUV provided hig
reducing ultravi ol et 284dhsyodrrboapnhcoeb i at ( HPDO) niinr

fluorescence peak intensity. After 60 min of
to decrease wiztandledP®ateactinorJV This infers
and hydrophobic oragnamliecs ncodrne clud eesa siinl yt hdee gsr a
and A@eélner at ed from VUV photolysis. Mor eovert
tryptophan peak intensity was correlated wit
that tryptophan was aldomisnamihcpueedr $ diatofVvl
and dOdHul d breakdown of HANs precursor s, resu
in treated water and treated municipal wast e

Keywords: Fluorescence peak intensity, Hal oa



What is the best novel materialsdr the removal of key pollutants in indoor air?
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Abstract
To date, numerous materials have been develo
for various gaseous pollutants including key

and formal dehyde (FA). Al t houagohn tshoer putsiev eo ft rae
has been one of the most preferable options

not feasible for the treatment of FA. Il n an
target species in iendonovresemnygiat endmemte, pwe ema \
materials | ike metal organic framewor ks ( MOF
remedi ati on. Nonet hel es s, the basic infor ma
option f oed tfhen atdivameal materi al s. This resec
sorptive technology for hard targets based o
the best performingsorbent in terms of adsor

Keywords benzene, activated carbon, adsorption, treatment, conventional adsorbents
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Carbonati ofm/eqrtanmewlta toifloasi rbee etna iplrienvg salussd v st 1
scale gr aMg® atmagmwasihum oxi de) and GGBS (gro
as a bhedgeranul e produced s habvwaetdk figirnega t maptoetrein
this studyhwddhepmgocdawmidideasengranul ator was t
30®wf MgO/ GGB S avieiingdhetr 1raatiMigpdd ¢ fo GGBS were test

opti mal rotational speed aMidnea t4aéitldenrgssonn Xt um
with tot all2.wefkKygweg eo filees tpehdy.si cal / chemi cal <c¢h
graswéeee inveertigabpdctaifig t@G@cagmainuil es a&ur

granul ation amrcoatenthrad8lame udiOnigng The gr ant
i ncreasexkxpmwpesur@Oand the strength dramatical
unt i Itdtalygr ABul e GtBMRagwadas odbt a8l awhli vees t7R2e% 2 8
ot hveal(ube. 4 7oyilPahul es plrashtuwdresdn ublya tao r . The amo
upt ake3k@sXOg 1bi nder f owaslhieg hgtrlayrt uhlaanse otbhs aditra n e
forl ashceal e whiaomhdIl. wabs 2k g g CRifrt ceer T2Be dgaryasnul e st
was maintainewettpand 4r geytdyersd indgd @ est The gr .
met mb e qufi r e estuslsbieasree.EX @d stt hd oabrafsi ©h d,at
whiwéas highlreeqtuhawalemdsexi city characteristi
(TCUR)st groarnu | es h®8%h.a9keed t ot al heavy metal s in
stabi |l i zetdi obny/ gcraarnbuolnaat i on .
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Red mud (RM), -parmdiurcd u sfarropnm dadlbugmiinon process (i . e.
been considered as a solid waste causing severe
photocatalysis system was devel oped by s,ing RN
peroxymbabveu ( PMS) and persulfate (PSS ndhuhfder A

wastewater treat ment (i .e., decol ouri zation of a
was achieved using RM wiwthh | &l ltehtedird y®ehod x iaddesso r gtt
removal of AO7 on the RM surface in absence of v

the complete decolourization w®s iomdieaeatdi nags tfheel
efficiency of PiSiztatri ohe AO70ddeonl ba investigate
prepared differ®ntcomepoasli toexi doey (tM érimmaeld taruetaotcnhea
according to the main chemi©OalG:evamp d viutnidem so fk e’ N
for the degradati o#wdcfompOexhby whocmmi cgaqnAQhder go
AO7 ttankle yield active HAx0OHdaoi*yBOr alOtatscdli oer i
Compared 00 BdNra® ¢Ee@mpsohsoiwwteed enhancement in decol
probably to the peroxide actamwiaadm,o nwleéOgersdt Fa u oL
Fegs-Si@omposites showed a remar kabl e inhibition
reactiale spedcices i n each system-prwepamodeédp parinol
benzoqui none, sopimngi nagz)i dendanfdousd out)bhat s u
hydr oper ox YWweadi cdale (Mm@ n radi calng piercitelse aac tainv e
peroxides for AO7 decol ouri Zpawasonmorlen daodndiintainotn,s
AO7 decol ourizati o®H) han pHdBoOyl Thadirealul ts of
mud can be isliczredsfalbl pOBtdecol our i ztat e @athmerst aor
modi fication due tx@ahdghtesomp&aitnohyof Fe

Keywords: Red mud, Acid Orange 7, Visible light,
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| mprovement of activated sludge hydr

treatment i n anaerobic digesH
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The current concern in the activated sludge
digester. Because the AS mainly consists of
ratiemi ting step in the @anaeoobgandsmestni o me/
secrete the hydrolytic enzymes degrading the
reduce only 30 ~ 50 percent of wvolatile soli
can bremkgdpcoweds cim the cell wall, so it |i:¢
prter eat ment . Il n this study, our group ai med
conversion efficiency of the AS treating the

The AS sampl e waesc othadkaery fsreadm mehmé asi on t ank
treat ment plant in South Korea. The activit]
T4, T&,maaded by Korea research institute of bi
Korea) wer e aabnodu t2 9646 2U / n9go. Ener gy i) oanrvce rssli uodng
reduct(ieonV3/ag e¥80) was calcul ated.

T4 | ysozyme (T4L), oTFHslpinzymspOhdled apdi ma
under the conditConsT77040LFCHBEH QO pH2 ,PC)0.7 A3f8t.edr

|l ysozyme treated with AS under the optimal ¢
test was performed to investigate the change
di fferent | ysgyymenvdheionenate and sludge r

(T4L), 20.@®GBLB),T71L2.,9 1(6Ct4r | ) .

This research demonstrated the effect of VAR
referred to increase theateifdncilkemnocyghoft hmet é
treat ment of sludge by recombining the enzyn

Keywor ds: Lysozyme, Secondary sludge, Hy dr
reduction
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Il nvestigate biological nitrogen removal (
mmunianeeesadmrndk ¢t 0)( Abr oc e so,n tldonsge veexnp er i me n't
nductedciah eastwhbe wastewater treatment [

cycling wastewater (FRW) as an alternative
moVv &l ceencies were stable with average val
erage TN and TP removal efficiencies were
trification and denitrificati on envey e( Ricd.ile)
itinophagaceace, Saprospiraceace, Rhodocycl
cteri al families in both oxic and anoxic

Nitrospiraceae were detected witbhctewiaé!l @t i

were regarded as responsible for stabl e an
demonstrate that process performance was | in
communities to the change of carbon source.
LR N . . 100 10 o 100
S L R B .
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Figure 1

Removal performance of (a) NHN, and (b) NG-N in the oxt and anoxic tanks

Keyword-scalFeul | Ext er nal cafrlkecryckiongcevas Fewat
generation sequencing
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Recenitdceyharb has been in the spoomeghéstberciam
at mospheric carbopllamBd os bcaoimph sne md me at , and
conf | wdpnhcyescihceompcaperties on the behavior of
Among the properties, especially, dissolved
been received little attentioonxi OOM ichasige ss
the dissolution of iron materials is a key

ot her metals bouBpdMioimhei hngoDOMxicdaaesbe achi
pyrolysis temperaategy sibwelvdr bet hhepptst ed w
characteri shby cshencdd uisieo mahses amount s of DOM r e
highly dependent on the type of bisbimas ®O#ven
due to more cgadiemn.smaéti toenn otf haotr t he webtjeect i Ve
investigate the properties ofmab@dmgemiewned D

bi omass. Therefore, in this study, we hypot
constitueert su( besamm|di gal hyl osebi omass would af
this, a mixture of cel lwltds e/olnitgmiln erde & gheen tl s
pyrolyzé&d amnmd3@®he biochar was dincubate to ir
Keywords: Biochar; Dissolved Organic Matters
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Reduction of Arsenic Mobility by Mang

duriFhg@godi ng Period
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Rice is a major staple food, thus the accum
i ssue ometchhei t9godn Korea as well as in the
trace el ement, it is absorbed into the body

such as skin cancer and neuropathy. alnd natu
As(4 1 land the species of As are highly depen

neutral form in agricultural | and and easily
period for -S8e pnoenmhthesr )( JiuoxeKgeprasuppdythe t he ¢
the water |l ayer during the period. As a resu
are dissolved via the reduction of Fe(l1l1) t
to the oloitli oo,y earsd As (V) ils Tkhduetdr ¢ po ®BbEI
of As(V) and As(l1l1l) increases significantly

the As accumulation to the rice fiperledv.e nltheed r
or decreased tlon stohive dthedyp,r owd ef)mcused on tt

oxides, found commonly in soil because the o
to As(V) due to the hd gthoe rF e(eldolx) Wesontdy piasit(dMe s ¢
that the birnessite will decrease the reduct

period in the paddy rice field. The effectiywv

KeywoAdseRiicce; Paddy rice field; Redox poten:
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Asenic( As)anids cartcomiogeni c el emenAr ehmirsc at é
di fferent s pepcHresd oke eyt ckimmg addX Edati on state.
in thseff omomr ganacsepete( (As (Il I'l')) and arsence
be more toxic, mobile and difficiud tn #toetre mov
As (1l 11) removal mmrxadedgds omorsttaeipnoft Aes (drld ) to
and photioschad amoyssti scommon <c¢ hofed Tthoe aocxhiide vzee dt
i's removed t hr oupgrhe caidpsiotrapttiioonn. aTnhde rceof or e, t h
requi rsd s pt wa oc easnsd: soexpi adraattairoeh at avel yakesng ti
reactor s. The simultaneous oxidation and se
simplify thelRtljreatthmesatstpindbyh,esbszed a composit
simultaneously the oxidatioMWMeahgpatdse®sipzeaddn
photocatal ydetr,i ved| gmiapéri ti ¢ car PAen{ Vni tarnidd & ,h
oxidized As(V) I's adsorbed onto the iron o
speciation of As on the composittheeompesbahal wa
carried out to evaluate the mechanism exact

Keywor ds;OxArdsédisoar;pt aphitic ;caommodenitride
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Emul si fication Characteoibtiocsdioés &l

Span 80 and Atl ox 4914
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Bi-wmil due to its high viscosity, hsgdt dimobeat
as a fuel in engine. Emul sification is an ir
oil along with diesel as a fuel to ceounter t
(pyrolysis of °©V)akwissaaviduesd fartom 5Dy e koeinlg waosmp &
separated into heavy fraction, | i ght fract.i

fraction was selected for emulsification due
extractionedvaso peeflocen t he -ambuntr omf 48 &h dro
Emul sification -of |etimerdi @steldl adhtaevadk Ibieen anal
emul sifiers (Span"80epnd SAtalnoB 04 Ni4h iam HLB
4914 1Ri.t0h gi ves a wide range to be tested in

power was investigated in a range ofo0ill0% t o
contenR20®%f sbébi |l ity in diesel wadOpnibesdti gat
3% emul si f9®) amnvas( ®b%erved to be stable un
with 10 min. of sonication time. The emul sic
for more than 400i |dacyosntwintth offB &) Ob%, o de nBu7l19% i o fi €
Al t hough the emulsion | ooked stable with the
order to be sure about the stability of the
FTIR gives the <cl eaof i-dnislo gihnt daibeosuet! ,t hhee nsctea bci
a powerful tool to test the sampl e.

Keywor dosi:| ,BiEomul si fer, Sonicator, Ether extrze
This work was supported by the National Re s e

grant Kbyeanhgovernmentl @ EMM) . ( No. CAP



Prediction of threeilnipo mmaosdse [cionngp one

opyrolysis kinetics using thermog
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Hemicell ul ose, cellul ose, and lignin are the
their composition varies depending on the sp
by these constituents, it ifsore stsheen ttiaarl g etto bai
apply it to understanding and predicting the
However, the analytical procedure for the de
and -¢com&umi ng. Omd ,t hteheot h@tre h@aonstants of [
constituents reported in the |iterature have
detailed chemical structures of hemicellul os
Il n this study, a nesw inmeattheo dt hwea sl ipgrnoopcoesl el du |toos i
bi omass using thermogravimetric analysis (T
pyrolysis kinetics. For this purpose, t wo b
were selected | aotdodihei cormp ganiotcieons wer e de
anal ytical procedure as the reference val ues

estimate the composi teixopnosn,e ntthealr ataect ®o n satnadn
were t atkke Ifirtoer atouderf oeatche ohisr ®f t he t hre

temperature shift was introduced to match wi
rates considering the consider abltehev abriicamai sosr
species. The lignocellulosic composition was
the error minimization method. The results
composition with deviatiomd 4.ex3% ftchranhiln K4 f
modeling of pyrolysis kinetics based on the

fi-ostter kinetics also reproduced the TGA cur

Considering that the TGAnaisss d osismpblye ptyesotl ytsi
hour, the method proposed in this study 1is
l ignocellulosic composition and I mproving th

Keywor ds: Bi omass, pyr ol,ysliisgnddelrimplga saiva med
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Revisiting Models of Cd, Cu, Pb and

Michael Komarek®, Juan Anteld Jeremy Feit) Carla M. Koretsky
! Department of Environmental Geosciences, Czech University of Life Sciences Riagale,Republic
2 Technological Research Institute, University of Santiago de Compostela, Spain
3 Department of Civil and Environmental Engineering and Earth Sciences, University of Notre Dame, USA

4Department of Geosciences, Western Michigan University, USA
* Corresponding authofel: +420224383857,Hnail: komarek@fzp.czu.cz

A gemgdirous Fe oxide surface is often used I
predicting metal behavior in aqueous and soi
to incorrect results becaaccurrhiefrex Bl ed mamxyi
mi ner al phases in the environment, each exh

provide a simple and unified workflow-for ob
MUSI C), which are readil y cihrepniecreeln tcaobd ees ,i nstuoc

MI NTEQ, MI NEQL +, and ORCHESTRA. The par am
guanti fication of met al adsorption ont o a
| epidocrocit e, maghemite) i n evtarofouSCM gpearoauns
characterize the adsorption of selected div
concentrations and i onMWBSISC rmaddlhspr dwi e ebr
observed met al adsorpbkbodedat hanntbet Bempl ar
the-MUB31I C fits were based on more fitting p
electrostatic parameters, etc.) and the DLM
possible for alilddadhearsd urde teall F.e(NdJver toxel es s
provide a useful and viable option that shou
the envir odmmeerdfreitahaind ¢ hreodel and future rese:

thempalel s strictly with advanced spectroscopi

Keywords: adsorption, metals, SCM, Fe oxides



Soil Moisture Enhancement and Turbid Water Control usingPolymer-

based SoilAdditive againstClimate Change

Young Hyun Kim, Min WodKang, Sang Soo Lée
Department of Environmental Engineering, Yonsei University, Wonju 26493, Korea
"Corresponding author. Te#82-33-760-2457, E-mail: cons@yonsei.ac.kr

Water security is being highlighted nowadays due to climate change causing extrigghely h
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 sysf€he objective of this
preliminary study is to develop polymbased 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 dpedisoil additive would be positive
effects on soil quality and agricultural productivifjhe top sil was collected from 3G6hm
depth after removing cover vegetation in Kol
air-dried for 48 h. The sieved saf 1,200 g, less than I0m particle size, was repacked into

a steel cylinder (13-2m dia., 14cm high) with a bulk density of 1.4 Mg#Afor test.An anionic
polyacrylamide PAM), moringa powder (MRMoringa oleifergd, andthe oak tree biochar

(BC) were mrchased and used for synthesizing soil additive fora 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 natunédmioas)

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 ugag water. The moisture contents
were determined during idincubation. For the control soil, the moisture content was reduced
by 18.3% after 1%l incubation. On the other hand, the moisture contents were decreased by
16.2, 17.1, and 14.8% in the soiledted 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 polymbased soil additive can be customized depending on
local charateristics 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 remuatould 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 NRHR6R1C1B206336] and 'Cooperative
Research Program for Agriculture Science & Technology Development (Project No.
PJ0125702019)' Rural Development Administration, Republic of Korea.

Keywords: Climate change, Moringa, Polymer, Turbid water, Soil water retention
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e specific primer akftoptobdi mmidé @ad DV & @iusa m

orogsenepg a qu-anmet #ICiIRvewverealdesi gned. Each
tected only target species very specifica
xed culture in batch mode and contienwacsus s
l'y carbon source. The designed QPCR sets
okinetic parameters of each species in the
nod equation. The md&m®marmidm & p kctoinkcaetnutgreaabtinvi bohn

owt h yield (YY), a nCd.  dceacdsay® ecsdpesfr iwigeeimeer®t. 3 (LK d )
020 and 0.3604N2@10N91h668 and 5.171 N 1.0
0.037 1011 copies/ g, 2b. a6 GrrNesPp.exc4ad vend.0T

bstrate consumption rate and microbi al gr
source was evaluated experimentally and st
d comparing exarifned etnhgt idulwsatsrat e consum
crobial growth rate decreases, which impl:i
vel opment was performed to mathematize the
det wal ected under considerations such as
gni ficance. The novel i nteraction model

edicted substrate and microbialC. chengseg in
st the competitio€6. aoddvwas rtikses lceodnpeuti t i @am
s predicted using the novel interaction mo
e field of interspecific ineér aot imor emada
oprocess system such as biological wastewa
ywor ds: Qutainme t BCRyeBirelkhilnetic analysis;
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Bi ochar stabydamgubat saonnall:ynsditsa t o
decomposition and priming effects,

sequestration

Yakov Kuzyakov
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The stalielciompoandtdi on of bi ochar are fundame

soi |, its contribution to carbon (C) sequest
current knowledge about the degradawn iy of
ye-aong i ncubatwiodne (ltohnegewdr lidncubati on) and

bi odleari vodd o@0 24 st udli€es awidt r 4&l)i oaakaeb e (s ot
we mernal yzed the Dbiochar decompasiteshndemc e c

( MRT) . The decomposed amount o f bi ochar I N
duration, and the decomposition rate decreas
dependent on experimentalpduatatutien, aheesdst bec
The MRTs of |l abile and recalcitrant biochar
556 years with pool sizes of 3% and 97 %, re:
part of biochar ti st hbei oraevmaa il mibnge 9a7n% -tcednrat r i b L
(centuries and millennia) C sequestration in

The second database (116 observations from
effects after biochar addintiran. zBitoomarfslsiog
( SOM; overdal8l%, meO®Ed 1@ 8€&) mpared to the soil

addition. Negative priming was common-for st
8. 6%) . decruopd -20.oXx%jar pH(aslldy.s9%), ( the | owe st
temperlag .us%) ,( and smal Il lap9p%)i.c atni ccno na moawsntt,s b
sandy soils strongly stimulated SOM miner al
stimul at es miscreslpieali addtyi vintisoils with | ow
biotic processes, as wel | as t he character
decomposition are discussed. We conclude tha
midnni al scales and that it has a positive ef

KeywoBidechar '&8tafd | abg) | ing, Carbon sequestr
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Bi ochar is a promising material to facilitat
however, how biochar properties can be optin
studied. This study rwdsatdomdldtpesd atmo ndye tf eererdis
condition, bi ochar property, and lead(IlIl) ad
of biochar for metal removal from OSPW. Sof
cattle manuyrolpezé¢é¢dtawel3 @0 p 500, and 700 AcC,
|l ncreasing the pyrolysis temperature increas
and carbon content, but decreased hydrsogen a
Steam activation increased surface -satreecaam but
activated biochars, canola and wheat straw b
adsorption capaci-ly,raspdao©ithigaadlihyel @IYnrcodeyapsiis t
increased |l ead(ll) adsorption capacity due t
area by increasing preci-pphertd omo mp loenx aetxi cohna
Steam activati on iimor ecaaspeadc ilteya df (olrl )moasdts obripotc
increased surface area. The adesoompdi ondeviithk
model. The results of this study wil/ hel p s
from | oadl leyagvaiclul tural or forestry byprodu

from OSPW.

KeywoAdsor pti on kinetics, Adsorption i sot he
Optimization
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ilization of waste materials as a carbon f
cause tihwes tteaeioms boiglriotfyundly deter mined by h
rbon. Hence, conversi-addefil prgduct waevede
r enhancing an economic viabilitgtini twiasg
cilitate the steady generation ofe.vwaBé e me
d Co) impregnated organi cewgsltiegsnifnr canm da nstphe
ound) wer e 2aoddECdtnad t iakomr Nt at-i dgdencdt & oc h
reover, the gas and |liquid products from
re investigated for evaluatbngymethanbscalf
stes. I n additi-bmadedhebpoceat ad oédoee¢ adq

(V)s, Bm@trophenol) by adsorption and cat al

ywoRwrsal ysi s, syngas, adsorption, catalyti
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Mi crowgvelAsprsomi sing technique for

bi oresources into energyw,ddgerde @om odhuemi
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Abstract

Mi crowave pyrolysis is a ther mal process pe
envieminhmt hat can break down and convert biom
char products. Di fferent techniques of micr
batch and cont i-pmuroalsy spiysr,ol oyasti &l, ytcioc, pgnadl ys
pyrolysis coupled with activati on. These te
types of biomass and waste resources, compr i
waste cooking, waste shippiaeahb waste,wamaei re
agricultural waste, palm oil waste.

Mi crowave pyrolysis showed advantages in pr
relatively shorter process time and | ower e\
pot entiralalnyd freosrtee energy efficient compared t
performed using conventional heating source.
potenti al use as biofuels or boileroduet s ga
such as biochar and activated carbon that <ca
material ,feataliyséer &dAnd energy storage mater

Qur findings show that microwave pympolowpsihs s

with i mproved heating performance and gener a
These have | ed to outputs such as joint res
company |l icensing, journall ppddtcants ong, f am

devel opment, distribution and application.



Environmentally Friendly Linkage System is showcase among engineering

projects in Kai Tak Development
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BackgrbkandTak Devel opment (KTD) is a huge ant
Sspanning a total pl anni ng arae a poofr t oevse rive3t 2000 gl
the adjoining hinterland districts of Kowl oo
Environment al Checker is employed to undert e
Audi t and environment al i ssulbeopuirpbbhengitoeegr
critically reviews and explores the enginee
project as showcase in order to promote awal
induMetrilyodadleskyt op rpasedadi rmd ghap tsed. Language f
documents and related information are Engli
anal ysi st heedsemnt f. @énsdii Bbgsesonment al ly Friendl )
(EFLS) is select edgianse ea isnhgo wcraosjee catnso nign ekKnT D.
all selection <criteria, but iGontt 5lbtultagcohn se:v
significances of Onbhee stomcypr éeifespsireerechdegist
bet ween emgiercaesr iamngd pernvi r onment al protecti or
Keywor ddepeenndveinrton ment checker, environment a

environment al protection
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Application of landscape architecture for rehabilitation of quarry in Hong

Kong and anoverseas case study
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BackgrTohuendobjective of this study explores t
guariray cmase study. This study could hawe sign
mor e comprehensi ve t hought and i nspiration
Met hodbDéosgyop research is preliminaryl gnddorg
Serra da Arrabida NRrRitudidathgsPar &) e aper cepteich lee
Shek O Quarry in Hong Kong and Serra da Arr.

|l andscape in quarry. Benefits are the creat
visual i mpact anedd.nelsttsi ndg sabreenaesf ictrseaar e i n i1
environmental 1 mpa€oacémidBhisieidg oni nihtei alese@gtcd

can be ascertained that the benefits for usi
t hhes bekinefits. This can be perceived through t

Keywolradmdscape architecture, rehabilitation
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Mi croal gae biomass owningetgoiremehigbfgtewth

for its cultivation i s aprpoodtuecnttiioanl, seosupreccei a
hydr ot her mal treat ment . Therefore, this stu
Chlorella wvulgaris bi omass with high ash ¢«
eaction. The micr oal gaa ep-sbtiaotnea esssetnnas obhar g ekt
n a bubble column photobioreactor. Experi me

emper at2a5@®C)( 1a8n0d r e aicdthi) om ntdieme f ( X.e® bi omass
he hydrochhse gneli dsandeh characteristic.

emperature significantly affect the hydroc
influence on the calorific value of the hyd
bi omades hydr ochar properties as a source of

hi gher carbon and | ower oxygen content, and

carbon and reduction in moisture @omtye ryti.el Wt
were found t of 8r6a ragneéb fi4766. G =FB,p2 ct i vel y. Il n adc¢
stability analysis using TGA/ DTG and van Kre
of the resulting hydrodRar tdata sowarldgsiecf omo
from the HTC reaction shows that it contain

tot al nitrogen, tot al phophosrus and COD. H
bi omass coul dibe zpdt ast aabipymass feedstock f
the aqueous phase can be utilized as nutri el
contribute towards a feasible microalgal bio

—~ o~ o+ — =

Keywor ds: Mi cr oadtghad r mail o maasrsh o nh ywdart i on, hyd
products



Model ing of simulMathkramnuscs a ditya HiHb d ©inl io

N &

Joonyeob Leé, Taewoan Kod and Seokhwan Hwang*
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(POSTECH), Pohang, Gyeongbuk, 37637, Republic of Korea
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The concentizamad’ichhans vafr yNMWi del-syc alveeranaereobhinc f
( AD) react or sritcrhe aatnidn gs aplrionteeismr gani ¢ wast ewa

| arge variations in influent characteristics
t heniibnt ors can give stress to the methanog:t
inhibition in overall AD performance and st:
pat hwaypriadCdHt i on Mdét ADnpe@eislsisih e adcoemiinca mats t i
met hanogen i n AD-ogys$steesness sierdd ecronman i ons,, but
chemical i nhibitions. Thus, to predict AD
wastewater, it woul d be pr ernepuissiitnehitba tk oo
synergistic, addMt i «@naokrel gpnltaacgeo nins tdiid)f earent
inhibitors, and how much it affects. Thus, i

of sBHd"oNa s peci feinci cmeatthtaiovoigiier isfquant i t ati vel.y
First, anaerobic batch inhibi@i bhONBGLtE) with
f d&. cowecriel icionducted. Each singl e-ciomipieldii ttii vre

intbition model Opwi th 6HBBEI gs ITANe L' Q( 2475 .M 3RA

Op : 5.2b5L® :Na8. 876%&. baechndaoswpear tesmed t o ¢
the four Monod M. netoimgkd Yaanddd .t ecr osnecoifed ifiound t
b®. 182 0d 028 g acetate/L, 0.'03degp &StSiFgelag.et
fufldct ori al ex(pleitbiOghd NA MY (NUdIS0.08 6E&EdPncentratio
was conducted to investigate the simultaneol
inhibition model s t hatNHlkNash oewkepd aa ns ysruecrhg iesftfie
trend as their concendr acbannopnest iitncvree aisnehdi.biTth e
a synergistixy iaomrhivwiitth otnwa esrymep g téxhi mihi &
good statistical fit?2amd 912cdwearn dAHGC 9Ivaa® woefiss)a. a j
study ipmpeinda&nt i nformation on the effects ¢
NHand*fNoar met hanogenesis of acetate and poss
bi okinetic modeling.

Keywords: synergistic inhikcitmedrh,anamremreisu s,
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Mi crobial community dynamics of met ha

ammonia overloading shocks

Joonyeob Leé and Seokhwan Hwang*
!Division of Environmental Science and Engineering, Pohang University of Science and Technology
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Anaerobic digestion (AD) is a sust aiduxkel @ hwea
guantity of organic waste, and simulsat aMBous|l
consists of four sequenti al bi ochemical St e
met hanogenesi s. Met hasnogretnieasli si f rADn baeccea uast ee
precur saf 7 0686f o€ kHptrootdaul ®tOdb n )o. unpredi ctabl e and
influent characteristics, the concendgaaltd on
anaer obi g editg emgtigno Waisn ewat ers such as food
and ani mal wastewat er . The changes of the ¢
stress to the methanogenic consortia in the
prcess performance and stability of the dicg
consortia responsible for methanogenesis fr
ammonia | oading shocks have been | imstedly

met hanogenic consortia with regards to incre
nitrogen (TAN)/ L to 6.5 g-sclTéAINé L o ntaif reuwdonuvse s:
mesophilic anaerobic digesters ttheat fhdJve whe
ditions: 12.5 g COD of acetate as substr a
hanogenic community structur e was rel at
culated with the mixtur ei ooufs -gtheeé keddi agrease rea |
esters treating food wastewater and sewac
om 1.5 g TANel htaonoFB pag cTAM/cla)ne domi nant i
high acetatMetbanoenattelrtaimen ,a nldutr emai ned

the digester at | ow acetate concentration
s achieweéedebynstepasing of ammonia | oading
hi bitioout(M.. ec ginrwiatlshhe di gesters and resul't
met hane production rate of the digester. Aft
as along with the succession of distiemctkive
consortia became and remained dominant at S
demonstrated that 1) one species was dominat
2) different methanogenic coms@amimioa i We rsé orc&s
steadygte operation under dTihd findingsefrom thigstudyo ni a ¢
could be useful as a reference for microbial management of anaerobic digesters that treat

proteinrich organic wastewater and exhibit ammonianteading in the digester.

® -SQ O & S

Keywords: ammoni a, I nhibition, aceticlastic


mailto:JL344@postech.ac.kr

Application of Synthes-MagdeBbui heofeO

(BSMI O) for Phosphate Recovery

Won-Hee Leé, Muhammad Naveed Afriliand JongOh Kim**
1Department of Civil and Environmental Engineering, Hanyang University, Seoul, South Korea
* Corresponding author. Tel: +82 (2) 22@825, Fax#+82 (2) 22201945, Email: jk120@hanyang.ac.kr

Abstract

Phosphorus is an essenti al nutrient for pla
agricultural |l and can result in |imited crop
in agriculture. Other appan cfaotoido n sd eitreonlduednet si,
nees p ecchheanhi cal s . However, I'ts i ncreased di st
noff and wastewaters contributes to eutr o)
servoirs and eoastal remoasaal Theomefwarst ewat
trophication. An adsorption process IS one
i s study, bovmangenes ecum r aMbOoxiindas (BBEACes :
Nt hesi zepgr acii mgtt &aathidon Mor p h eM1oQy yw acsf cthhaer aBcS Ae
field emission sca+#kiM)g eltsctcrgstmildn ms ¢ g
y diffraction (XRD) and the el emental C 0 My
ayctsmpescoplyhel EADXf)f.er ent parameters that af
i tioal phosphate concentration, reaction ti
mperature were investigated. Theasreeds unwittsh
action time and temperature while it dec
osphate adsorption -HigOQOi Wabrilurm.t iTrhe ®wsitngn
sorption cadOi twa so-P2 GyThhee mgPsbAe u d omoalred e r( R

> 0.99) and the>0ag8fGmuresmedei véRy provided
adsorption kinetics and isotherm, sudeestin
coexisting,@In$@nan@X®Phad no sighifriccamn phec
adsorption. Mor eover, the adsorbed phosphat
concentrations and combination of NaOH and N
report yet availabl e onMlph ofsrpchm twa satdeswa tpetri.o n

O SO DS - oI e D C o

Keywords: MI O, Phosphate, adsorption, wastew
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Performance of Coagul ation and Floccu

TeBted Scale Ball asted FIl occul at

Won-Hee LeeKi-Yeon Kim, Seongjun ParkongOh Kim*
Department of Civil and Environmental Engineering, Hanyang University, 222 Wangsin$gongdongu,
Seoul 04763, Republic of Korea
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The ballasted flocculation (BF) process is 4
because timicy emrsesedgshe settling velocity of f
mi croparticles called "ballasts". Il n the exi
or magnetite, both rapid and sl owpmigiskippe
the he hydraulic retention time (HRT) are re
study, the turbidity and floc formation were
slow mixing combined raofi B0@inti ag) Subenggad
water treatment plant in Korea.

The synthetic magnetite was wused as bmall ast

and the specific gravity of 5.57. T@8NDUdiIity
and9 5mg/ L, reclpyealtu miediyurn) cdhdsoer i adfe FOPMAL/ L wa
the rapid mixer having a vortex flash with |
HRT of rapid mixing was only el usoedl.t5hes ecci.r cB
of 3 om the slow mixer, and t-h2.Fhmwandt é0( @
respectively. After the mixing steps, t he f
|l amel |l ar plate. TheutedbimdisypammdatS&ntweaofe anle

As a resul t, it was found that the removal r
above 90 %. I n the floc size cotmpariaepod mneéexyv
condition showed riemmatewnrte pfelrdos ,mabece ©f 0V ¢
affected.

Keywords: Ball asted flamelullan i olingr iBfail d atsit o m;a
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Soil Moisture Enhancement and Turbid Water Control usingPolymer-

based SoilAdditive againstClimate Change

Young Hyun Kim, Min Woo Kang, Sang Soo l'ee
Department of Environmental Engineering, Yonsei University, Wonju 26493, Korea
"Corresponding author. Te#82-33-760-2457, E-mail: cons@yonsei.ac.kr

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 soll
erosion resulting in turbid water or eutrophication in water system.obfective of this
preliminary study is to develop polymbased multifunctional soil additiweith 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 produily. The top sil was collected from 3G6hm
depth after removing cover vegetation in Kol
air-dried for 48 h. The sieved solil of 1,200 g, less thami® particle size, was repacked into

a steel cylinder (13-2m dia., 14cm high) with a bulk density of 1.4 Mg#Afor test.An anionic
polyacrylamide PAM), moringa powder (MRMoringa oleifergd, andthe oak tree biochar

(BC) were purchased and used for synthesizing soil additiveforna 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 d cadgnaant 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 saturatiging tap water. The moisture contents
were determined during idincubation. For the control soil, the moisture content was reduced
by 18.3% after 1%l incubation. On the other hand, the moisture contents were decreased by
16.2, 17.1, and 14.8% in theilsdreated 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 polymbased 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 erosggiiction 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 NRH6RLC1B2006336] and 'Cooperative
Research Program for Agriculture Science & Technology Development (Project No.
PJ0125702019)' Rural Development Administration, Republic of Korea.

Keywords: Climate change, Moringa, Polymer, Turbid water, Soil water retention



Developingmethodology to determine the efficacy of odoreduction
technology ofliquid fertilizer circular operation technique system
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NHemi ssi ons frwer d i gammdo wlay t et b-i ammpe re d mbldavlest e o n

such models differ in their ability to accurately
an incomplete mechaniwdli at iunidzeartsitoanarde Inegya dodi i ENHsmh u g
soluti owsSQOAS)(,NHswi ne and i quwi d LAY ir loimz e€rh es d mpgl ue
fertilizer operawerenevathatedeusydyetremontroll ed cor
20AC) . Rel ati onshri @lse ded wamrd pgdi,et dNddmp earmmamiegc aln ni

wer e establtihsehecdo.mABoddoradi ¢ $toinmaNHem i on were us
determine the efficacy of odour reduction when LFS
operatilongsuiwdi tfherti |l i zer cir.cular operation technic

KeywoS$wlisne, Ammonia, Odour, Iliquid fertilizer circlt
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| remdsisnked al ginate derived Fe/ C

atrazine removal from water
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Fe/ C composites were successfully synthesi z:¢

al giamssatcear bon s muascei ranmdr sfge( dNeOé f r Act i on analy
ferric ion was o0BQJ/yFdgdswan hf dromve dp yirmtloyskes t er
FFe and graphitic carbon were the primary f.
(O7°Cp. Fe/C composites were further introduc
composites with elevated pyrol ysoivsaalt eemifa rca teu
The performance of Fe/ C composites were not

p H-93 and the 24 h removal effici6@0¢y7Pef C10

and -BepCwas 19.4N1.6%, 76.882i 2&l ya.ndSwWBe r5iNd
removal efficiency wunder neutr al (pH 6) and
excell ent adsorption capacity from <carbon

contribution from degrada00or 260l NABDO)r e o o
(28. 7NO. 9%) was observed in addition to adso

determined by | i-mgausisd scphercotnrad noegtrrayp,hyand possi
pat hway was al so pr oipcosteadd -ctThHoestseé iirhkmdi mdgegs i1
composites is a promising materi al for atraz

Keywords: Fe/ C composite, sodium alginate, a



Direct filtration of municipal wastewaterusing flat-sheetceramic
membranefor pollutant removal and resourcerecovery
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Abstract

A novel applicationof flat-sheetceramicmembranegailored for wastewatetreatmentwas
developedThewastewatewasfirst subjectedo coagulatiortreatmentollowed by directflat-
sheet ceramic membrane filtration (FSCMF) to realize solid/liquid separation. This
coagulatioAFSCMF (C-FSCMF) hybrid procedurecan producecleanfiltrate to reducethe
pollutantloading on the subsequentreatmentprocessandto concentratesludgewith a rich
contentof organicsandnutrientsfor potentialresourceecovery.TheC-FSCMFhybrid system
couldbestablyoperatedor aboutl monthata highmembrandlux upto 1.0m/d (41.7LMH).

In conventionamunicipalwastewatetreatmentthe primary sedimentatioprocessequiresa
long time (around?2 h), with rathera low efficiencyin organicandphosphorusemovalsin the
presentstudy, flat-sheet ceramic membrane(FCM) ultrafiltration was used, instead of
conventionalsedimentationto directly filter municipal wastewater.This can effectively
shortenthe treatmenttime, while the ceramicmembraneplatescan be readily placedinside
tanksfor low-pressurdiltration. Coagulations appliedprior to filtration to enhancepollutant
removalsand decreaséhe membrandouling rate. Membranefouling can be controlled by
aerationandintermittentchemicallybackwash.

The C-FSCMF experimentsvere conductedusing flat-sheetFCM plates,for which PAC or
FeCl3 were dosedas the chemicalcoagulantsfollowed by continuousmembrandiltration.
Thedirectmembrandiltration of municipalwastewatewasoperatedata flux of 1.0 m/dwith
aerationat 0.1 LPM (liter per minute). The ceramicmembrandiltration processesultedin
high organicand nutrient removas attributableto the nearcompletesuspendedolid (SS)
removal(with resultanturbidity < 1.0NTU in all cases)To reducehemembrandouling, the
FSCMFprocessvasoperatedvith intermittentaerationandfrequentbackwashThe polluted
membranavassubjectedo chemicalbackwashingor membranesleaning.

The C-FSCMF hybrid systemwas able to producethe filtrate with much lower pollutant
concentrationsyhile the organicsand other pollutantswere concentratednto sludge.The
sysemcouldachievestableoperatiomata highfiltration flux of 1.0m/d or so.In summarythe
coagulatioAFSCMF hybrid processcan separataaw wastewatelinto two flows: (i) clean
filtrate with a largely reducedpollutantload on the downstreanbiological treatmenfprocess,
and (i) sludgeof the concentratedrganicand nutrientsthat providesthe opportunity for
wasteto-resourceecovery.

Keywords: Ceramicmembranedirectfiltration, resourceaecovery wastewatetreatment
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Wit h huméagr obweiinnggsawareness to reduce the ri:
sustainadbdkeon,] oavnd affoveddbfeoml eenhewablyg de
favorable than conventional energy supplied
renewabl e energy systems and negative emissi
Combining thesattiwe emncaespton, hydgi d renewabl

consisting of solar, wind, combustion, gasif
can be a promising solution to deal with t1
simul tankioaushyg. bUbmass wastes such as crop |
system also adds additional benefit to waste

renewabl e resources worldwide requiressproof
This study presents an economic and environ
negative emission hybrid renewabl e energy sy

Case studies of the applicati gmapof eNEHRHS Car

|l sland with various climate conditions are ¢
A st ochashlji €c tmuvmaikdiencg sfiroammewor k i nteg-rating
benefit analysis, camlpdn miaceatproinnti sasusess men
NEHRES for di fferent regions under study.

environment al performance of systems at di ff
study in Sout helaWts Alsara BW oswvisb say slt6em, a 184 |
kW combustion component, a 49 kW gasificati«

and a 77 kW energy storage component constit
for a ruralndsll®&nd®O0Wi plopadati on. The opti mun
emi ssion capability and promising profitabil
kg 2efDday and a predicted daily profit of 465
|l oati ons also demonstrate the economic and e

Il n conclusi on, it Iis economically and enviro
energy supply, climate change, arediwast ear mait
the worl d.

Keywor ds: Car bolme nfeofoittpramal ysGQoss;t Hybrid re
Opti mi zatti®mer gMast e
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Agriculture soil heavy met al pollution in m
actividhars, abd ocompost have a significant

contaminated soil . I n this research, four tr
Zn by the addition with Dbiochar, compost anod
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Engineered nanoparticles (NPs) are itrhcerigasi |
increasing production and application. The
ubiquitous contaminants, causing joint biolo
studies on NPs were most |l y Dbcahs erde goanr dti hneg N Phse
bi ol ogi cal -eefifsetcitnsg wiotnit acnrob nant s has just staeé

be briefly reviewed in the presentation. The
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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 catalystsolnlemnetals are much
more attractive owing to their loaost and abundance. In particular, cobalt is one of the most
employed nomoble catalysts for mitigating water pollutioh 1 ]JAlthough aqueous
environmental catalysis can be also implemented not only through heterogeneous reactions but
also homogeneous reactione her ogeneous <cobal't catalysts
aqgqueoucsn neennvti al catalysis because they can be
convenient separation from reaction media. T
catalysts have been -bdeecavreil ogp ealx i densc,| udd lmal tc on
Magnetic nanocomposites of cobaltic Ranopar
supported/ encapsul ated Co NPs are particul e
i mmobilized and distributed Iin/ oiWsiulppomamsyt
substrates have been employed to prepare t
materials are particularly attr accandvuec thievcea uas
can be fabr i cat edDirechdarbonizasorof cobalbased tmetal organic e s .
frameworks (MOFs) as a convenient approach to prepare magnetic carbon/cobalt
nanocomposites (MCCNSs) as heterogeneous environmental cafal@dfpowever, most of
MCCNSs derived from MOFs consist of shdi&ke carbon matrices with very sparse cobaltic
nanoparticles (NPs), making them exhibit relatively low catalytic activities, porosity and
magnetism. In this study, digolinic acid (DPA) is selected to prepare-difiensional cobalt
MOFs (denoted as CoDPA). MCCN derived from CoDPA can consist of a porous carbon
matrix embedded with highllense C®and CaOs NPs. This magnetic C£oOs NP-
anchored carbon composite (MCN@ppears 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 C#4, a benchmark catalyst for PMS activation. The reductive catalytic
activity of MCNC is demonstrated througkérophenol (4NP) reduction in the presence of
NaBHs. MCNC could rapidly react with NaBHo generate bHfor hydrogenation of NP to
4-aminophenol (4AP). 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 carb@pported cobaltic heterogeneoutabsst for
versatile environmental catalytic applications.

KeywoWalstewater treatment, MOF s , cooNHi nati o


mailto:linky@nchu.edu.tw

