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International Symposium
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Functional Materials for
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Registration Fees
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Chemical Engineering particpants | WO | normalrees
Process Control, Safety and Optimization { £l
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Waste to Energy s
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Carbon and Functional Materials (with prac o 5280 sam0

Biopolymer Production student 0)

Engineering Education
Industrial Decarbonization Approaches & Practices *On-line presentation is available
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=&A & Assessment of the impacts of constructing artificial structures on the water quality and hydrol
ogical environment of a meandering river

Adw: WATER ENVIRONMENT RESEARCH(IF=1.90, JCR Ranking <] 33.33%, Scopus Ranking 4+$] 20.
31%, ES 0.00272)

21-8-°(Google Scholar 7]&)/E78¥ 1-&A < 0/0
w7k 20243 09€¥

A(Z), #e)A: 96(9), 11120-11134

AF:

DOL: https://doi.org/10.1002/wer.11120

=& A9: When an artificial structure is built in a river, the river changes significantly in water quality
and hydraulic properties. In this study, the effects of the weirs constructed in the middle section of a ri
ver as a four major rivers restoration project in Korea on water quality and hydrological characteristics
were analyzed. For multi-dimensional data analysis, a self-organizing map was applied, and statistical tec
hniques including analysis of variation were used. As a result of analysis, the cross-sectional area of the
river increased significantly after the construction of the weir compared to before the construction of th
e weir, and the flow velocity decreased at a statistically significant level. In the case of water quality, n
itrogen, phosphorus, and suspended solids tended to improve after weir construction, and chlorophyll-a a
nd bacteria tended to deteriorate. Some water quality parameters such as chlorophyll-a were also affect
ed by seasonal influences. In order to improve the water quality deteriorated by the construction of the
weir, it is necessary to consider how to improve the flow velocity of the river through partial opening o
r operation of the weir. In addition, in order to determine the effect of sedimentation of particulate mat
ter due to the decrease in flow rate, it is necessary to conduct investigations on sediments around weirs
in the future.
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=&A & Stress concentration factor estimation for corroded steel plates using the surface gradient met
hod

Z4dw: ENGINEERING FAILURE ANALYSIS(IF=5.70, JCR Ranking ‘%] 5.41%, Scopus Ranking & 11.7
3%, ES 0.02282)

¢18-4*(Google Scholar 718)/E A1 Q1-8A 4 5/0.23
w7k 20243 09€¥

A®), Ho)A: 163, 1-20

A A}

DOL https://doi.org/10.1016/j.engfailanal.2024.108509

=& 4. Pitting corrosion occurs in steel components as a stress-accumulating surface irregularity that
is vulnerable to fatigue crack nucleation. In this study, stress distribution in sinusoidal surfaces was inves
tigated to devise an estimation method for the stress concentration factor (SCF) fluctuations of corroded
steel. An SCF equation for sinusoidal surfaces was developed from empirical data based on three param
eters: wavelength, thickness, and position. For corroded surfaces, successive numerical differentiations ca
n be performed on each point to determine the sinusoidal surface having a point sharing the same gradi
ent information. Notably, the SCFs of corresponding points are comparable; SCF estimation is made feasi
ble for irregular surfaces through sinusoidal surfaces. In two-dimensional sections, maximum error was b
elow 5% at pits and 15% for the surface. In three-dimensional models, maximum error was below 20% a
t pits for wide-ranging corroded specimens. Therefore, the proposed method effectively estimates SCF f
or identifying areas at risk of fatigue cracking.
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+=8A 5. Comparison of Liquefaction Damage Reduction Performance of Sheet Pile and Grouting Metho
d Applicable to Existing Structures Using 1-G Shaking Table

#'d9: Buildings(F=3.10, JCR Ranking 4+$] 32.63%, Scopus Ranking 4+$] 15.34%, ES 0.02231)
¢1-8-4=(Google Scholar 71F)/EA = A-&-A 4= 0/0

w7k 20243 09€¥

A(Z), #o)A: 14(9), 2676

A A}

DOL https://doi.org/10.3390/buildings14092676

=& 49: This study conducted 1-G shaking table tests to compare methods of reducing liquefaction da
mage during earthquakes. The sheet pile and grouting methods were selected as applicable to existing st
ructures. Model structures were manufactured for two-story buildings. A sine wave with an acceleration
of 0.6 g and a frequency of 10 Hz was applied to the input wave. Certain experiments determined the
effect of various sheet pile embedded depth ratios and grouting cement mixing ratios on reducing struct
ural damage. The results confirmed that when the sheet pile embedded depth ratio was 0.75, the structu
re’ s settlement decreased by approximately 79% compared to the control model. When the grouting ce
ment mixing ratio was 0.45, the structure’ s settlement decreased by approximately 85% compared to th
e untreated ground. In addition, the sheet pile method suppressed the increase in pore water pressure c
ompared to the grouting method but tended to interfere with the dissipation of pore water pressure afte
r liquefaction occurred. Additionally, comparing the effect of each method on reducing liquefaction dama
ge revealed that the grouting method resulted in less settlement, rotation of the structure, and pore-wat
er-pressure dissipation than the sheet pile method. Overall, the grouting method is more effective in red
ucing liquefaction damage than the sheet pile method. This study forms a basis for developing a liquefa
ction-damage reduction method applicable to existing structures in the future.
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+=EA) & Impact of biomass burning on PM2.5 and organic aerosol: Quantitative estimates and spatial dis
tributions in four Northeast Asian sites

Zdw: Atmospheric Environment(IF=3.70, JCR Ranking “3$] 33.33%, Scopus Ranking ‘3<% 10.14%, ES 0.
02385)

Q1-8-42(Google Scholar 7]1F)/ 2R3 18R 4 0.41
g7k 20243 09
HA(&), Ho]A]: 333, 120635

A A}
gdorj,

DOI: https://doi.org/10.1016/j.atmosenv.2024.120635

=& Aw9: An extensive study was conducted to comprehensively assess simultaneous quantitative estima
tes of biomass burning organic carbon (OC-BB) within fine particulate matter (PM2.5) across four distinct
sites encompassing metropolitan and rural regions of Northeast Asia during the spring season. PM2.5 sam
ples were simultaneously collected in sites in Seoul and Seosan (SE: urban and SS: rural, Korea, respecti
vely), Beijing (BJ: urban, China) and Ulaanbaatar (UB: urban, Mongolia), spanning from March to April 20
22. The analysis of these samples aimed to quantify BB markers, including levoglucosan, mannosan, and
K+, alongside OC. This analysis aimed to provide valuable insights into the impact and contribution of B
B to PM2.5 and OC. BB types were identified using levoglucosan/K+-BB and levoglucosan/mannosan ratio
s. In addition, our study focused on deriving an optimized OC/levoglucosan ratio, which is crucial for the
accurate estimation of OC-BB concentrations. Moreover, an approach utilized in this study can be applie
d in other regions to estimate region-specific OC / levoglucosan ratios for OC-BB. The contribution of
OC-BB to total OC varied significantly across sites: SE (27 + 17%), SS (60 + 24%), B] (6 £ 3%), and
UB (61 + 14%). Concentrations of levoglucosan and OC-BB were highest at UB and SS, indicating a gre
ater impact of BB aerosols compared to SE and BJ. Cluster and potential source contribution function an
alyses showed that in SE, aerosols were influenced by BB originating from both the northwest and south
west directions. Conversely, in SS, the presence of aged, regional, and long-range transported aerosols fr
om the northwest and south directions was observed. This study has the potential to assist in devising p
recise strategies aimed at mitigating BB, thus fostering improved air quality and environmental protectio
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=&A & Scaling-up CO2-selective graphene oxide membranes via sequential coating with gelated graph
ene oxide and polyethyleneimine for CO2 separation

ZAd™: ENVIRONMENTAL SCIENCE-NANO(F=5.10, JCR Ranking A9 24.06%, Scopus Ranking A+$] 7.3
0%, ES 0.01158)

Q1-8-4=(Google Scholar 7]1&)/E A3 A-&A 4 2/0.39
g7k 20243 09
HA(E), HolA: 11, 3992

A A}
ng Ya

DOL http://doi.org/10.1039/DAEN00357H

=& A49: In our ongoing efforts to mitigate the rapidly increasing carbon dioxide (CO2) emission, graph
ene oxide (GO) membranes are expected to be the next generation of CO2 separation membranes. Howe
ver, existing fabrication methods lack the scalability required for commercial production of laminar GO
membranes. To address this challenge, we developed a scaled-up laminar GO membrane by coating a thi
n laminar GO film onto a commercial ultrafiltration membrane using a blade-casting technique in combin
ation with an ion-crosslinked GO hydrogel. The as-prepared GO membrane was then surface-modified w
ith polyethyleneimine to imbue a unique CO2-selectivity for handling humidified CO2-containing feed gas
es. Resultantly, this approach yielded a GO-based membrane with a scaled-up surface area of close to
0.1 m2. The membrane demonstrated good uniformity and performances at CO2/CH4 and CO2/N2 selecti
vities of 22.3 and 34.4 in wet conditions, respectively. Furthermore, the membrane also showed long-ter
m stability for about 100 hours. Overall, this study showcases the potential of our approach for producin
g scalable GO-based membranes and underscores the effectiveness of the COZ2-selective membrane for
CO2 separation.
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+=5A & Nationwide monitoring of legacy and emerging persistent organic pollutants and polycyclic aro
matic hydrocarbons along the Korean coast

Z'd9: Marine Pollution Bulletin(IF=4.90, JCR Ranking *+$] 2.52%, Scopus Ranking 74 2.83%, ES 0.038
51

¢18-4~(Google Scholar 712)/E. 31 A-LX) 4 6/1.22
w7k 20243 09¢¥

A=), #Ho)A: 206, 116764

A A}

DOL https://doi.org/10.1016/j.marpolbul. 2024.116764

=& 4. Comprehensive studies simultaneously investigating the occurrence of chemicals of concern ar
e limited. In this study, sediments and bivalves were collected from 24 locations along the Korean coast
to evaluate the relative distribution, contamination characteristics, and ecological risks of legacy/emerging
persistent organic pollutants (POPs) and polycyclic aromatic hydrocarbons (PAHs). Our findings reveal tha
t the concentrations of these contaminants were comparable to or lower than historical levels in the sa
me Korean coast and other Asian countries. Notably, PAHs exhibited the highest distribution in sediments
(84 %), whereas short-chain chlorinated paraffins (SCCPs) were dominant in bivalves (91 %). This study
highlighted significant correlations in the sediment levels of each legacy pollutants, suggesting similar sou
rces and geochemical behaviors. However, SCCPs displayed unique contamination patterns. Ecologically, P
AHs and SCCPs presented low risks in sediments compared to Canadian Sediment Quality Guidelines, how
ever 100 % and 33 % of bivalves, respectively, exceeded US EPA/Canadian Fish Tissue Guidelines.
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=54 & Nationwide assessment of illicit drug consumption patterns in South Korea using wastewater-ba
sed epidemiology during the COVID-19 pandemic (2020-2022)

49 Journal of Hazardous Materials(IF=11.30, JCR Ranking “3$] 5.08%, Scopus Ranking 3¢ 1.02%, E
S 0.18893)

1-8&-(Google Scholar 71&)/ B2 3] A-&-A < 4/0.35
w7k 20243 09€

A(Z), HolA: 476, 5

& A}

DOI: https://doi.org/10.1016/j.jhazmat.2024.135090

=& A9 llicit drugs have become a crucial global social issue, with South Korea experiencing a contin
uous increase in the number of offenders and drug smuggling. This study employed wastewater-based e
pidemiology to investigate consumption patterns of 8 illicit drugs and their 7 metabolites during the COVI
D-19 pandemic (2020-2022) in South Korea. Ten compouds were detected in the wastewater influent. Me
thamphetamine (METH) was prevalent in samples, followed by amphetamine and ecstasy (MDMA). Interes
tingly, MDMA and ketamine (KET), which were not detected in previous Korean studies conducted before
COVID-19 pandemic, were detected in this study. METH exhibited the highest consumption rates, decreas
ing from 16.6 to 12.4 mg/day/1000 people between 2020 and 2022, while MDMA increased over the thre
e years (mean: 1.16, 1.24, and 1.62 mg/day/1000 people in 2020, 2021, and 2022, respectively) (p < 0.05).
Significant correlations were identified between regional income levels and the consumption rates of ME
TH (p < 0.01), MDMA (p < 0.01), and KET (p < 0.05). Furthermore, METH and MDMA consumption rates
in cities were positively correlated with the number of drug offenders arrested and local clubs in those
cities. The findings of this study provide valuable insights into shaping regulatory policies related to illicit
drugs and future studies.
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=&A&: Pharmaceuticals in raw and treated water from drinking water treatment plants nationwide: Ins
ights into their sources and exposure risk assessment

Zd9: Water Research X(IF=8.20, JCR Ranking A+$] 4.58%, Scopus Ranking A+$] 3.83%, ES 0.00193)
¢1-8-4=(Google Scholar 718/ E A7 AL-A 4= 19/2.32

w7k 20243 09€¥

A(Z), FH o)A 24, 100256

A A} - . _ _

DOI: https://doi.org/10.1016/j.wroa.2024.100256

=& A49: Due to the large amounts of pharmaceuticals and personal care products (PPCPs) currently b
eing consumed and released into the environment, this study provides a comprehensive analysis of phar
maceutical pollution in both raw and treated water from full-scale drinking water treatment plants natio
nwide. Our investigation revealed that 30 out of 37 PPCPs were present in raw water with mean conce
ntrations ranging from 0.01-131 ng/L. The raw water sources, surface water (ND - 147 ng/L), subsurface
water (ND - 123 ng/L) and reservoir sources (ND - 135 ng/L) exhibited higher mean concentration levels
of pharmaceutical residues compared to groundwater sources (ND - 1.89 ng/L). Meanwhile, in treated wa
ter, 17 of the 37 analyzed PPCPs were present with carbamazepine, clarithromycin, fluconazole, telmisart
an, valsartan, and cotinine being the most common (detection frequency > 40 %), and having mean conc
entrations of 1.22, 0.12, 3.48, 40.1, 6.36, and 3.73 ng/L, respectively. These findings highlight that, while
water treatment processes are effective, there are some persistent compounds that prove challenging to
fully eliminate. Using Monte Carlo simulations, risk assessment indicated that most of these compounds a
re likely to have negligible impact on human health, except for the antihypertensives. Telmisartan was i
dentified as posing the highest ecological risk (RQ > 1), warranting further investigation, and monitoring.
The study concludes by prioritizing specific 14 pharmaceuticals, including telmisartan, clarithromycin, lam
otrigine, cotinine, lidocaine, tramadol, and others, for future monitoring to safeguard both ecological and
human health.
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+=8A 5 Porosity Evaluation of Coarse Fillings in Single Joint for Artificial Rock Using Electrical Resisti
vity

Zd": Rock Mechanics and Rock Engineering(IF=6.60, JCR Ranking “+$] 6.59%, Scopus Ranking ‘&< 2.
49%, ES 0.0234)

21-8-4%(Google Scholar 1)/ B4 5] &A= 1/0.15
g7k 20243 09€¥

A(F), #olA: 57, 7175-7185

A A}

DOIL https://doi.org/10.1007/s00603-024-03920-8

=& 4. The growing importance of developing high-level radioactive waste disposal technologies has 1
ed to the increasing use of geological disposal methods. In this regard, nuclides can also be discharged i
nto rivers or oceans through rock fractures. Therefore, monitoring rock fracture characteristics is essent
ial to prevent the leakage of nuclides. Electrical resistivity technology is a useful method for investigatin
g rock fracture characteristics and has been utilized for long-term monitoring. In this study, an electrical
resistivity test was performed to evaluate the effects of environmental (temperature and pore fluid resis
tivity) and geometric (aperture size, filling particle size, and filling porosity) variables of a fracture on el
ectrical resistivity. Based on the results, the correlation between each variable and the electrical resistivi
ty was identified. In addition, the relationship between the porosity of coarse fillings and the electrical r
esistivity in rock joints was determined, which is expected to be used as basic data to evaluate joint con
ditions in deep geological repositories when using electrical resistivity monitoring technology.
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=&A&: Permeability monitoring of underground concrete structures using elastic wave characteristics
with modified Biot” s model

ZAdm: Scientific reports(IF=3.90, JCR Ranking “$] 18.52%, Scopus Ranking “$] 8.19%, ES 0.88141)
Q1-8-(Google Scholar 71&)/ 2 1 Q18X 4 4/1.03

w7k 20243 09€

A(®), HelA: 14, 22110

A A}

DOI: https://doi.org/10.1038/s41598-024-73449-x

=& A49: This study aims to develop a theoretical model for predicting the permeability of concrete in
underground structures using compressive elastic waves. This research is motivated by the necessity of
monitoring the permeability of concrete used in critical underground infrastructure, such as tunnels and
radioactive waste disposal sites, to ensure their long-term safety. Increased permeability owing to crack
generation can lead to groundwater inflow, undermining the structural integrity of these facilities. Traditi
onal methods for permeability monitoring face challenges at depths of 500 m-1 km owing to high tempe
ratures, high pressures, and limited space conditions. To address these issues, Biot’ s model, which corre
lates the P-wave characteristics with the properties of porous media, was applied in this study. The P-w
ave velocity and attenuation were studied according to the permeability of concrete based on Biot’ s m
odel. Subsequently, concrete specimens were prepared to measure the permeability, P-wave velocity, and
attenuation. The permeability results from the experiment were compared with those obtained from the
model for validation. The findings indicate that the modified Biot’ s model can effectively monitor perm
eability through elastic wave characteristics, offering a non-destructive and reliable method for assessing
the condition of concrete structures in underground environments. This approach is expected to enhance
the safety of underground infrastructure through accurate permeability monitoring.
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=84 & High dosage of exogenous glycine in cross-feeding breaks the equilibrium of anammox system

A¥dw: Chemical Engineering Journal(IF=13.20, JCR Ranking “$¢| 3.61%, Scopus Ranking 3% 2.08%, ES
0.41889)

¢1-8-4=(Google Scholar 715/ EA = A-&-A 4= 0/0
w7k 20243 09€¥

HA(Z), Ho)A: 495, 153787

A A}

DOL https://doi.org/10.1016/j.cej.2024.153787

=& A4 Strategies to break the cross-feeding equilibrium by dosing essential metabolites and thus enr
iching and isolating anammox bacteria (AnAOB) have been proposed, but amino acids have not been inv
estigated as important cross-feeding pathways in anammox consortia. In this study, long-term experiment
s were designed to verify the effect of exgenous glycine on anammox consortia and changes in the bac
terial community and metabolic activity after the addition of glycine in a highly active anammox system
were investigated. The results showed that the impact of glycine on the activity of anammox highly dep
ended on glycine concentrations, which was manifested as a promotive effect at low concentrations (0-1
50 mg/L) and an inhibitory effect at high concentrations (300-600 mg/L). The addition of low concentrati
ons of glycine not only enhanced the diversity and richness of bacterial communities but also promoted
the enrichment of Candidatus Kuenenia. The gPCR results showed that the content of functional genes
Hzs, NirS and anammox 16S rRNA increased while the expression of amoA and NrfA genes was suppress
ed when glycine acted positively on AnAOB; Hzs and amoA were suppressed when glycine acted negativ
ely on AnAOB, while the expression of NirS and NrfA genes increased dramatically. Specific anammox a
ctivity (SAA) experimental results show that 50-150 mg/L glycine was the optimal amount for promoting
the activity of AnAOB. Analysis of community metabolic functions indicated that the addition of exogeno
us glycine resulted in a imbalance of glycine cross-feeding and promoted AnAOB enrichment mainly by
affecting pathways such as other glycan degradation and Lysosome. Overall, this study provided new insi
ghts into understanding the glycine cross-feeding, which is essential for improving anammox-based techn
ologies.
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=&A&: Immobilized exogenous electron shuttle-mediated anaerobic ammonia oxidation (anammox) proce

ss: Performance and mechanism

A¥dw: Chemical Engineering Journal(IF=13.20, JCR Ranking “$¢| 3.61%, Scopus Ranking 3¢ 2.08%, ES
0.41889)
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A A}

DOIL: https://doi.org/10.1016/j.cej.2024.153415

=& A49: This investigation focused on assessing the impact of exogenous electron shuttle-mediated an
aerobic ammonia oxidation (anammox) process under varying anthraquinone-2,6-disulfonate (AQDS) conce
ntrations (0, 0.1 mM, 0.5 mM, and 1 mM). It was observed that a 0.1 mM concentration of AQDS notabl
y amplified the metabolic function of anammox bacteria, leading to a significant enhancement in specific
anammox activity, which peaked at 1.9 mg N/ (g VSS h). Employing the 15N stable isotope tracing techn
ique, it was discerned that 0.1 mM AQDS was the most efficacious concentration for optimizing the ana
mmox rate. Fulvic acid, humic acid-like substances and tryptophan-like proteins in the soluble microbial
products observed in 3D-EEM demonstrated a marked elevation in fluorescence intensity in reactors A2
(0.1 mM AQDS), A3 (0.5 mM AQDS), and A4 (1 mM AQDS) compared to the control group (Al). Metagen
omic and transcriptomic analyses were meticulously performed to dissect the composition of microbial co
mmunities and the expression of functional genes in different AQDS-treated environments. A marked infl
uence of AQDS (0.1 mM) was observed on the transcriptional activities of heme C-, NADH dehydrogenas
e- and ABC transporters-related genes (hdh, hzs, ccmF, fdoG and ETFDH), which were integral to nitro
gen metabolism and electron transfer processes. Electron transfer mechanisms in the AQDS-mediated an
ammox process revealed that AQDS could act as an electron shuttle, bolstering the activity of essential
genes (amt, nrt, rnf) and transporter proteins. Ultimately, this research elucidated the prospective potenti
al role of AQDS in enhancing anammox nitrogen removal performance.
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+=5A & Metagenomic unveils the promotion of mainstream PD-anammox process at lower nZVI concen
tration and inhibition at higher dosage

Adw: Bioresource Technology(IF=9.00, JCR Ranking %] 5.00%, Scopus Ranking %] 3.05%, ES 0.0904)
Q1-8-(Google Scholar 71)/ 2 1 Q18X % 3/0.33

@7k 20243 09€

A(Z), H o)A 408, 131168

A 2}

Nj, ¢

DOL: https://dai.org/10.1016/j.biortech.2024.131168

=& A49: The partial-denitrification-anammox (PdNA) process exhibits great potential in enabling the si
multaneous removal of NO3—-N and NH4+-N. This study delved into the impact of exogenous nano zer
o-valent iron (nZVD) on the PdANA process. Adding 10 mg L—1 of nZVI increased nitrogen removal effici
ency up to 83.12 % and maintained higher relative abundances of certain beneficial bacteria. The maxim
um relative abundance of Candidatus Brocadia (1.6 %), Candidatus Kuenenia (1.5 %), Ignavibacterium (1.3
%), and Azospira (1.2 %) was observed at 10 mg L—1 of nZVI. However, the greatest relative abundanc
e of Thauera (1.3 %) was recorded under 50 mg L—1. Moreover, applying nZVI selectively enhanced th
e abundance of NO3—-N reductase genes. So, keeping the nZVI concentration at 10 mg L—1 or below
is advisable to ensure a stable PANA process in mainstream conditions. Considering nitrogen removal effi
ciency, using nZVI in the PD-anammox process could be more cost-effective in enhancing its adoption i

n industrial and mainstream settings.
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+=5A5: Free Ammonia Strategy for Nitrite-Oxidizing Bacteria (NOB) Suppression in Mainstream Nitritati
on Start-Up

Z'd9: APPLIED SCIENCES-BASEL(IF=2.50, JCR Ranking “¢$] 28.57%, Scopus Ranking “+%] 20.20%, ES
0.18094)

?1-8-4%(Google Scholar 71&)/ B2 3] 1-&-A < 3/1.20

¥7E 20243 09€

A®), HeolA: 1447, 7801

A A} ‘{

m, Y
DOI: https://dai.org/10.3390/app14177801

=& A4: The partial nitritation (PN)-anammox (PN/A) process offers a sustainable alternative to nitroge
n management in wastewater treatment, addressing the high costs and increasing the low eco-friendlines
s associated with traditional nitrification/denitrification processes. Stable partial nitritation (PN) is critical f
or effective PN/A operation, and this study specifically focused on the need to suppress nitrite-oxidizing
bacteria (NOB) to facilitate the enrichment of ammonia-oxidizing bacteria (AOB). Utilizing two sequencing
batch reactors (SBRs), PN1 and PN2 with different free ammonia (FA) concentrations, this study aimed t
o evaluate the NOB suppression strategy while enriching AOB. The PN2 reactor, which operated with a
higher initial FA concentration (50 mg/L), successfully maintained high nitritation activity, with 96.1% am
monium removal efficiency (ARE) and 95.1% nitrite accumulation efficiency (NAE) at reduced influent N
H4+-N concentrations (50 mg NH4+-N/L, FA 10 mg/L). In contrast, PN1 showed inadequate NOB suppres
sion due to lower FA concentrations (10 mg/L). These results suggest that initiating the nitritation proces
s with higher FA concentrations can effectively suppress NOB, enhancing the stability and efficiency of

PN/A processes in mainstream applications.
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=&A&: The significant impact of MPs in the industrial/municipal effluents on the MPs abundance in th
e Nakdong River, South Korea

Zd9: Chemosphere(IF=8.10, JCR Ranking 4+$] 8.94%, Scopus Ranking 4+$] 1.65%, ES 0.16637)
©18-4=(Google Scholar 7]12)/E. %1 A-LX <4 8/0.99

w7k 20243 09¢¥

A(®), #o)A: D-day63, 142871

A A}

DOI: https://doi.org/10.1016/j.chemosphere.2024.142871

=& M9 Owing to extensive plastic consumption, wastewater from households, business establishments,
and industrial activities have been recognised as a significant contributor to microplastics (MPs) in aquati
c environments. This case study represents the first investigation of MPs in the Nakdong River, Republic
of Korea, that traverses through the largest industrial complex midstream and densely populated cities of
Daegu and Busan downstream before flowing into the sea. Monitoring of MP abundance in effluents disc
harged from three municipal, two industrial, and one livestock wastewater treatment plant (WWTP) into
the Nakdong River was conducted over four seasons from August 2022 to April 2023. Identification and
quantification of MPs were performed using micro-Fourier transform infrared spectrometry. Seasonal vari
ation in MPs in the Nakdong River was found to be strongly influenced by the nearest upstream WWTP
s and rivers, exhibiting a linear relationship that decreased gradually with increasing distance from the
WWTPs. The average concentrations of MPs in the six effluent sources ranged from 101 + 13 to 490
+ 240 particles/L. during the yearly monitoring period, while MP concentrations in the river ranged betw
een 79 £ 25 and 120 * 43 particles/L. Industrial effluents contained higher amounts of discharged MPs
(314 =+ 78 particles/L) than municipal sources (201 + 61 particles/L). Notably, two municipal WWTPs, lo
cated in the highly densely populated city, discharged the highest total MP amounts per day and release
d the greatest volumes of effluents. This study provides valuable insights into the monitoring and impact
of effluents on MPs in rivers, which could inform MP treatment and management strategies for in river
and marine environments.
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=&A&: Springtail-inspired omniphobic slippery membrane with nano-concave re-entrant structures for
membrane distillation

9. Nature Communications(F=15.7, JCR Ranking ‘%] 7.41%, Scopus Ranking 73] 2.88%, ES 1.4979
D
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DOIL: https://doi.org/10.1038/s41467-024-52108-9

=& 4: Omniphobic membranes, due to their exceptional properties, have drawn significant attention
for overcoming the bottleneck in membrane distillation (MD) technology. This study demonstrates an inno
vative method for fabricating an omniphobic membrane that is simple and facile compared to other met
hods such as wet/dry etching and photolithography. The surface morphology of springtails was imitated u
sing electrospraying technique to coat a polyvinylidene fluoride substrate with concave-shaped polystyren
e beads that were successfully developed by controlling the electrical traction (voltage) and air resistanc
e (humidity). Then, the lipid coating of springtail surfaces was mimicked by dip-coating the membrane in
a low-toxicity short-chain perfluoropolyether lubricant. The concave structure’ s tiny air pockets increas
ed membrane hydrophobicity significantly, indicated by the fact that the first round of water bouncing t
ook only 16.3 ms. Finally, in MD treatment of seawater containing 1.0 mM sodium dodecyl sulfate, the o
ptimized omniphobic membrane maintained a stable 99.9% salt rejection rate.
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+=5A 5 Joule and photothermal heating techniques for oil desorption with techno-economic feasibility
and environmental impact analysis

Zd9: npj Clean Water(IF=11.40, JCR Ranking A+$] 2.29%, Scopus Ranking A+$] 2.30%, ES 0.00447)
©18-4=(Google Scholar 712)/E. 31 A-LX 4 6/0.53

w7k 20243 09€¥

A(F), o)A 7, 91

A A}

Nam,
DOIL: https://dai.org/10.1038/s41545-024-00387-6

=& 4. Joule and photothermal heating offer promising avenues for enhancing oil recovery, desorptio
n, and reusability by reducing the viscosity of highly viscous oils, thereby facilitating their mobility on so
rbent surface. This study developed a heatable reduced graphene oxide nanoribbon (r-GONR)-coated pol
yvinylidene fluoride (PVDF) oil sorbent to address these viscosity challenges. The application of heating i
ncreased oil desorption by approximately 50%, significantly outperforming the conventional PVDF mat. Th
e r-GONR sorbent, leveraging the photothermal effect, demonstrated exceptional reusability, maintaining
40% oil desorption efficiency up to the 10th cycle. Furthermore, its high oil desorption and reusability tr
anslated into considerable economic benefits, with a revenue potential of 6.4-29.0 $/m2, alongside signific
ant environmental impact reduction. This study introduces a novel, sustainable approach to oil desorption
and reuse, underscoring the practical applications of heatable materials in enhancing oil recovery.
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=&A&: Thermo-chemical processes for the sustainable utilization of oil-bearing biomass: A case study

on apricot seed valorization

ZAdw: Energy(F=9.40, JCR Ranking ¢l 3.80%, Scopus Ranking A+$] 1.85%, ES 0.16406)
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=& 4. This study investigated the thermochemical processing of defatted residue to achieve zero-wa
ste utilization of oil-bearing biomass using apricot seed as the model compound. Defatted apricot seeds
(DAS) obtained after oil extraction from apricot seed were valorized through pyrolysis platform, focusing
on enhancing sustainability using CO2 as the reaction medium. The results showed that CO2 plays a cru
cial role in the pyrolysis process, leading to an enhanced CO formation through homogeneous reaction b
etween CO2 and volatile matters stemming from DAS. Specifically, CO2 oxidized volatile matters while si
multaneously reducing to CO and influenced the morphological properties of DAS biochars (DASBs), leadi
ng the development of pores with sizes of less than 16 nm and exceeding 50 nm. The larger pore size
of DASBs fabricated under N2 and CO2, compared to 2 nm (the molecular size of triglycerides), makes t
hem suitable as porous materials for thermally induced transesterification. The presence of alkaline meta
Is in DASBs expedited thermally induced transesterification. At < 330 ° C, DASB fabricated under CO2
condition exhibited faster reaction kinetics than under N2 condition. This suggests that the use of COZ2 i
n the fabrication of DASB results in favorable surface properties conducive to the thermally induced tra
nsesterification of apricot oil.
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+=EA)E: Applying Low-Impact Development Techniques for Improved Water Management in Urban Are
as
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=& A9 Worldwide, the increase in impervious surfaces due to urbanization has led to significant wat
er cycle issues such as groundwater depletion, urban heat islands, and flooding. To address these challen
ges, Low-Impact Development (LID) techniques are increasingly being applied in stormwater managemen
t. This study focuses on Ulsan, designated as a water cycle model city in South Korea, with a particular
emphasis on the highly urbanized Okgyo drainage watershed. Using the Stormwater Management Model
(SWMM) version 5.1, long-term runoff simulations were conducted to evaluate the effects of LID implem
entation on water cycle change rates and recovery rates. The model incorporates detailed hydrological a
nd hydraulic parameters, including inflow, runoff, infiltration, and evapotranspiration for six subcatchment
s within the watershed. The SWMM was calibrated and validated using 30 years of historical rainfall dat
a (1987-2016) from the Ulsan weather station. Calibration and validation processes used the NRCS-CN (C
urve Number) method to ensure accuracy in simulating runoff patterns and water balance. The study sp
ecifically evaluated the effectiveness of two LID techniques: bioretention and permeable pavements. Thr
ee scenarios were modeled: bioretention applied to 5% of the area, permeable pavements applied to 5%
of the area, and a combined application of both techniques. The results showed that the combined scen
ario provided the best outcome, with a 7.80% reduction in surface runoff and a 14.56% improvement in
water cycle health. The LID application scenario confirmed the potential to achieve the water cycle man
agement target of handling 25.5 mm of rainfall. These findings demonstrate that the introduction of LID
techniques in public spaces can significantly enhance water management. This research provides insights
into effective water cycle management methods tailored to specific urban land uses, laying a foundation
for future urban planning and sustainable development.
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+=8A) 5 Modeling Urban Temperature Using Measurements from Mobile and Stationary Monitoring Statio
ns
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Q1-8-(Google Scholar 71&)/ 2 1 Q18X 4 2/0.61

w7k 20243 10€

H(Z), o)A 16(20), 1-13

A A}
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=& A49: Heat waves are occurring more frequently worldwide as global warming continues, and urban
heat islands can threaten conventional life in cities. Measuring, analyzing, and simulating weather data at
fine spatial and temporal scales are essential to prevent and reduce the damage caused by extreme hea
t waves. In urban environments, handling complex micrometeorological situations using current meteorolo
gical stations and global simulation models (e.g., weather research forecasting models) is challenging. In t
his study, the thermal environments of urban areas were measured using a mobile meteorological measu
rement platform. Both mobile and stationary datasets were incorporated into the meteorological modeling
process to simulate the spatial and temporal distribution of temperature. Additionally, various mobile obse
rvation implementation scenarios for temperature modeling were examined. We compared simulation com
binations with the temperature field generated from the total dataset to obtain a better sampling campai
gn and properly incorporate mobile data scenarios. When collecting mobile data, it is important to consid
er spatial features to improve the efficiency of sampling programs. This can substantially reduce the cos
t of mobile data collection, together with the sensor error bound.
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=84 &: Reproductive toxicity and molecular responses induced by telmisartan in Daphnia magna at en
vironmentally relevant concentrations

Ad9: Environmental Pollution(IF=7.30, JCR Ranking 4+%] 12.30%, Scopus Ranking A9 2.26%, ES 0.121
75)

?1-8-%*(Google Scholar 7]&)/EA 3] A& 6/0.82
w7k 20243 10€

H(Z), #H o)A 359, 124525

A A}

DOI: https://doi.org/10.1016/j.envpol.2024.124525

=& M. With aging population increasing globally, the use of pharmaceutically active compounds is ris
ing. The cardiovascular drug telmisartan has been widely detected in various environmental compartment
s, including biota, surface waters, and sewage treatment plant effluents at concentrations ranging from n
g/l to ug/L levels. This study evaluated the effects of telmisartan on the microcrustacean Daphnia mag
na at a wide range of concentrations (0.35, 0.70, 1.40, 500, and 1000 «g/L) and revealed significant eco
toxicological implications of this drug, even at environmentally relevant concentration. Acute exposure to
telmisartan (1.40, 500, and 1000 xg/L) resulted in a notable decrease in heart rate, while chronic expos
ure accelerated the time to the first brood by 3 days and reduced neonate body size. Molecular investig
ations revealed marked downregulation of vitellogenin genes (Vtgl and Vtg2). Non-monotonic dose respo
nses were observed for gene expression, early-stage body length, and the total number of offspring pro
duced, while the heart rate and time to the first brood showed clear concentration-dependent responses.
These findings highlight the potential risks, notably to reproductive capacity, associated with exposure to
telmisartan in environmentally relevant concentration, suggesting the need for further studies on the pot
ential long-term ecological consequences.
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+=&A) & Differentiated adsorption of acetaminophen and diclofenac via alkyl chain-modified quaternized
SBA-15: Insights from molecular simulation

A¥dw: Chemosphere(IF=8.10, JCR Ranking 73| 8.94%, Scopus Ranking 3% 1.65%, ES 0.16637)
¢18-4=(Google Scholar 718)/E Ao &A= 1/0.12

g7k 20243 1098

A(F), = o]A: 366, 143404

ARy e e A e - e -

DOIL: https://doi.org/10.1016/j.chemosphere.2024.143404

=& 4. The increasing presence of pharmaceuticals and personal care products (PPCPs) in aquatic sy
stems pose significant environmental concerns. This study addresses this issue by synthesizing quaternize
d mesoporous SBA-15 (QSBA) with varied alkyl chain lengths of C1QSBA, C8QSBA, and C18QSBA. QSBA
utilizes dual mechanisms: hydrophobic interactions via the alkyl chain and electrostatic attraction/ion exch
ange via the ammonium group. Diclofenac (DCF) and acetaminophen (ACT) were selected as target PPC
Ps due to their contrasting dissociation properties and hydrophobicity, which are the main characteristics
of PPCPs. The adsorption of DCF and ACT revealed that longer alkyl chains enhanced the adsorption ca
pacity of ACT through hydrophobic interactions, whereas dissociated DCF (DCF-) adsorption was superior
owing to its high hydrophobicity (log Kow = 4.5) and electrostatic attraction. pH levels between 6 and 8
resulted in a high affinity for DCF-. Notably, among the three alkyl chains, only C18QSBA exhibited the
most effective adsorption for DCF-. These PPCPs adsorption trends were confirmed through molecular si
mulations of adsorption under conditions in which competing ions coexisted. The molecular simulations sh
ow that while DCF- has lower adsorption energy than Cl—, OH—, and H30O+ ions in QSBA, enhancing it
s adsorption under various pH conditions. Conversely, ACT exhibits a higher adsorption energy, which re
duces its adsorption efficiency. This suggests the potential application of QSBA with long alkyl chains in
the treatment of highly hydrophobic and negatively charged PPCPs. Furthermore, this study emphasizes t
he importance of simulating adsorption under competing ion conditions.
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=84 &: Sustainable valorisation of sewage sludge via carbon dioxide-assisted pyrolysis

A¥d9: Environmental Pollution(IF=7.30, JCR Ranking 3¢} 12.30%, Scopus Ranking “$| 2.26%, ES 0.121
75)
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DOL: https://doi.org/10.1016/j.envpol.2024.124516

=& A49: The escalating volume of sewage sludge (SS) generated poses challenges in disposal, given its
potential harm to the environment and human health. This study explored sustainable solutions for SS m
anagement with a focus on energy recovery. Employing CO2-assisted pyrolysis, we converted SS into fla
mmable gases (H2 and CO; syngas). Single-stage pyrolysis of SS in a CO2 conditions demonstrated that
CO2 enhances flammable gas production (especially CO) through gas phase reactions (GPRs) with volatile
matter (VM) at temperatures =520 ° C. Specifically, the CO2 partially oxidized the VM released from SS
and concurrently underwent reduction into CO. To enhance the syngas production at temperatures =520
° C, multi-stage pyrolysis setup with additional heat energy and a Ni/Al203 catalyst were utilized. These
configurations significantly increased flammable gas production, particularly CO, at temperatures <520 °
C. Indeed, the flammable gas yield in the catalytic pyrolysis of SS increased from 200.3 mmol under N2
conditions to 219.2 mmol under CO2 conditions, representing a 4.4-fold increase compared to single-stag
e pyrolysis under CO2 conditions (50.0 mmol). By integrating a water-gas-shift reaction, the flammable g
ases produced from COZ2-assisted catalytic pyrolysis were expected to have the potential to generate rev
enue of US$4.04 billion. These findings highlight the effectiveness of employing CO2 in SS pyrolysis as a
sustainable and effective approach for treating and valorising SS into valuable energy resources.
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+=EA)E: In situ treatment of contaminated soil using persulfate activated by sulfidated zero-valent iron
Zd9: Chemosphere(IF=8.10, JCR Ranking 4+$] 8.94%, Scopus Ranking 4+$] 1.65%, ES 0.16637)
¢18-4*(Google Scholar 71#)/E Ao A-&-A 5 6/0.74
w7k 20249 10¥
A(F), = o]A: 366, 143440
A A}
DOIL: https://dai.org/10.1016/j.chemosphere.2024.143440

=& 49: Soil contamination with hazardous substances like phenol poses significant environmental and
health risks. In situ soil mixing can be a promising technological solution to this challenge. A persulfate
and sulfidated zero-valent iron (S-ZVIbm) system for remediating contaminated soil was developed and te
sted to be suited to in situ soil mixing. S-ZVIbm was synthesized using a ball mill process, and the optim
al sulfur to iron molar ratio for effectively removing phenol from soil removal without pyrophoric risks
was 0.12. Soil slurry experiments were performed, and the best phenol oxidation results (high stoichiomet
ric efficiency and sustained oxidation after mixing) were achieved at a persulfate to S-ZVIbm molar rati
o of 2:1 and a persulfate to phenol molar ratio of 8:1. A high organic matter content of the silty clay f
raction of the soil strongly suppressed persulfate activation, so suppressed phenol removal and increased
persulfate consumption. Electron spin resonance and radical scavenging tests confirmed that hydroxyl an
d sulfate radicals were present during the degradation of phenol. While sulfate radicals predominantly fa
cilitated degradation in the soil, both sulfate and hydroxyl radicals were crucial in the aqueous phase in
the absence of soil organic matter. In situ soil mixing simulation tests indicated that the persulfate and S
-ZVIbm doses and the mixing rate and duration strongly affected the efficacy of the system, and the op
timal conditions for phenol removal were determined. The results indicated that the persulfate/S-ZVIbm s
ystem could be tuned to achieve sustained persulfate activation and to remediate contaminated soil empl

oying in situ soil mixing technique.
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=84 &: Detection of multi-branching pipes using transients in a pilot-scale pipeline system with
uncertainties

Ad: AQUA — Water Infrastructure, Ecosystems and Society(IF=2.30, JCR Ranking “3$] 44.81%, Scopus
Ranking “+¢l 30.59%, ES 0.00084)
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=& A49: The detection of small side branches within underground water pipe networks can be challen
ging since they are usually subject to many unknown uncertainties. A transient-based method was propo
sed to detect multi-branching pipes in pipeline systems having uncertainties associated with unknown ab
normalities. To isolate the uncertainty signal from the original pressure signal, a polynomial transient mo
del was developed that can address nonlinear transient introduction. Through the superimposition of diffe
rent pressure signals, the uncertainty signal was delineated to obtain the processed signal for multi-bran
ch prediction. Pipeline systems with two branching pipes were tested under various uncertainties to dete
ct multi-branching pipes. In this study, two transient generation conditions were used: an instant valve cl
osure and a pressure injection. Under several uncertainty conditions, hydraulic pressure damping can be
obtained for the detection of two branching pipes under both transient generation conditions. It is possib
le to predict the locations of multi-branching pipes with a prediction error of less than 10% by using pr
oper signal processing and manipulation for two distinct transient generation methods in a pilot-scale pip
eline system with several uncertainties. This study demonstrates the potential for detecting multi-branchi
ng pipes in a pipeline system, even with unknown uncertainties for a pipeline system.
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+=&A) & Evaluation of coarse aggregate properties in hardened concrete based on segment anything m
odel (SAM)

Adw: Construction and Building Materials(F=8.00, JCR Ranking A}¢] 4.37%, Scopus Ranking &< 3.4
3%, ES 0.161)
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=& Aw: The applicability of the segment anything model (SAM) algorithm, a novel technique for analy
zing the characteristics of coarse aggregate from RGB images of concrete cross-sections, was evaluated.
Unlike traditional deep learning method, the SAM algorithm effectively and clearly separates coarse aggr
egate and mortar without requiring a large database, extensive pre-training, conversion of RGB images t
o grayscale, or manual threshold setting. Additionally, a new technique was applied to separate the pores
recognized as aggregates by using the image difference according to the change in vertical and side ligh
ting. Consequently, the area ratio of coarse aggregate, after the separation and removal of pores from t
he aggregate area, exhibited an error of approximately 7.0 % when compared to the actual volume ratio
of the aggregate. However, in contrast to the calculation of the area ratio of coarse aggregate, the SA
M algorithm demonstrated significant errors in size analysis, leading to distortions in the sieve curve. Ne
vertheless, the SAM algorithm indicates potential for application in various concrete-related fields of con
crete in the future.
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=&A&: Water-dispersible and Biocompatible Polymer-based Organic Upconversion Nanoparticles for Tr
ansdermal Delivery

Z'd9: Biomaterials Research(IF=9.60, JCR Ranking %] 8.87%, Scopus Ranking ¢l 9.30%, ES 0.00494)
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A(®), #o])A: 28, 1531
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DOI: http://doi.org/10.34133/bmr.0106

=& 49: Photomedicine, which utilizes light for therapeutic purposes, has several hurdles such as limit
ed tissue penetration for short-wavelength light and inadequate deep tissue efficacy for long-wavelength
light. Photon energy upconversion (UC) reveals promise in photomedicine because it enables the conversi
on of lower-energy photons into higher-energy photon. Lanthanide (Ln)-based inorganic UC system has
been extensively studied but faces challenges, including high excitation laser power density, intrinsically s
ubpar UC quantum efficiency, and potential biotoxicity. Recently, an organic-based triplet-triplet annihilat
ion UC (TTA-UC) system has emerged as a novel UC system due to its prolonged emission lifetime upon
low power laser excitation and exceptional UC quantum yield. In this study, we developed water-dispersi
ble hyaluronic acid (HA)-conjugated polycaprolactone (PCL) nanoparticles loaded with TTA-UC chromopho
res (HA-PCL/UC NPs), which allow deeper tissue penetration by converting red light (635 nm) into blue 1
ight (470 nm) for noninvasive transdermal delivery. HA-PCL/UC NPs demonstrated a 1.6% high quantum
yield in distilled water, improved cellular imaging in Hela cells, and effectively penetrated the deep tissu
e of porcine skin, showing upconverted blue light. Our strategy holds significant potential as a next-gen
eration noninvasive photomedicine platform for bioimaging, photo-triggered drug delivery, and photodyna
mic therapy, ultimately advancing targeted and effective therapeutic interventions.
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+=&A)E: Impact of vehicles at the roadside of expressway in urban area: Simultaneous measurement of

particle size distribution and positive matrix factorization

Zd": Science of the Total Environment(IF=8.00, JCR Ranking “+$¢ 10.43%, Scopus Ranking 4% 4.5
7%, ES 0.46828)
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=& Aw: This study conducted real-time monitoring of size-resolved particle concentrations ranging fro
m 9 nm to 10 xm simultaneously at four sites on the park ground and the roof of a five-story apartm
ent buildings in the upwind and downwind areas of the Olympic Expressway next to apartment complex
areas of Seoul, Korea. Using a positive matrix factorization model for source apportionment, eight factor
s were resolved at each monitoring site: four exhaust emissions of vehicles, one non-exhaust emission of
vehicle, two regional sources, and one unknown source. After categorizing monitoring data into three cas
es by wind conditions, impact and contribution of each vehicle-related source on the local road to the r
oadside pollution was quantified and characterized by subtracting the urban background concentrations. T
hroughout the measurement period, the contribution of vehicle-related sources to the particle number co
ncentration at each monitoring site ranged from 61 % to 69 %, while that to the particle mass concentr
ation ranged from 39 % to 87 %. During periods of steady traffic flow and wind blowing from the road
to three downwind sites at speeds exceeding >0.5 m/s during working hours, the particle number concent
rations at the downwind sites were 2.2-2.5 times higher than the average levels. Among vehicle-related
sources, gasoline vehicles with multiple injections or high-emitting diesel vehicles showed the highest con
tribution to particle number concentrations at all sites. As wind speed increased, the number concentrati
ons of particles from vehicle exhaust and non-exhaust emissions decreased and increased, respectively, p
robably due to enhanced dilution and transport, respectively. In addition, particle number concentrations
showed a parabolic curve-like trend with traffic volumes increasing to approximately 10,000 vehicles/h, a
nd then decreasing for both vehicle exhaust and non-exhaust emissions. These results can be utilized in
numerical modeling studies and in establishing traffic-related environmental policies to reduce seasonal a
nd temporal particle exposure near the roadsides.
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+=5A 5 Application of Mask R-CNN and YOLOvV8 Algorithms for Concrete Crack Detection
Adw: [EEE Access(IF=3.60, JCR Ranking A9 34.97%, Scopus Ranking A9 7.49%, ES 0.34597)
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=& A4: The efficient and accurate detection of cracks in concrete structures is critical for maintainin
g structural integrity and safety. This study compares two state-of-the-art convolutional neural network
(CNN) models, Mask R-CNN and YOLOVS, for automated concrete crack detection, each model represent
ing two mainstream approaches for object detection and instance segmentation: single-stage and two-sta
ge approach. We evaluate both models on 1,203 concrete images with 7:2:1 training, testing, and validati
on split, and assess their accuracy and processing speed. Mask R-CNN achieves a mean Intersection ove
r Union (IoU) of 96.5% with a minimum IoU of 77% and higher consistency, compared to YOLOV8” s 90.
6%, which often shows complete failure with IoU of 0%. In terms of computation speed, YOLOv8 shows
0.3225 s of average processing time per image, slightly outperforming the speed of Mask R-CNN, 0.4867
s. Despite YOLOV8’ s faster processing speed, considering the characteristics of concrete crack detectio
n tasks where accuracy should be prioritized over speed, Mask R-CNN seems a more proper model for
reliable crack detection. We also show the accuracy of Mask R-CNN for crack detection tasks can be f
urther enhanced by employing the ResNeXt backbone.
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=&A & Assessment of illicit drug use in Seoul, the capital of South Korea for 21 days by wastewater-
based epidemiology

Adw: Science of the Total Environment(IF=8.00, JCR Ranking A}¢] 10.43%, Scopus Ranking A+$] 4.5
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=& M. 22 illicit drugs were monitored in Seoul, the capital of South Korea for 21 days using wastew
ater-based epidemiology to assess the drug usage patterns for the first time by region and social status.
Among the targeted compounds, 10 were detected, with consistent detection of methamphetamine in sam
ples over the entire sampling period. In addition, ketamine had the highest estimated consumption rate a
t 47.5 mg/day/1000 people, followed by methamphetamine at 12.5 mg/day/1000 people. Methamphetamine
and MDMA(3,4-methylenedioxymethamphetamine) exhibited relatively stable daily patterns, with coefficien
ts of variation of 7.03 %, and 13.4 % respectively. Furthermore, no statistically significant differences we
re observed between weekends and weekdays for all compounds (Mann-Whitney Rank Sum test, p > 0.0
5). Statistically significant regional differences in drug consumption were observed for methamphetamine,
MDMA, and ketamine (Mann-Whitney Rank Sum test, p < 0.05). These differences were found to be rel
ated to average annual income and educational levels.
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=&A & Stable silicon isotope fractionation reflects the routing of water through a mesoscale hillslope

#9d9: Earth and Planetary Science Letters(IF=5.10, JCR Ranking A% 6.00%, Scopus Ranking A+ 2.4
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=& 449 Concentration - isotope Ratio - Discharge (C-R-Q) relationships offer a promising means of
disentangling the underlying hydrologic, geochemical, and ecological factors that produce variations in str
eam solute chemistry across a variety of critical zone systems. However, natural environments are both
temporally and spatially complex, and prevailing interpretations of these C-R-Q patterns remain difficult
to validate. Here we employ three replicate artificially constructed hillslopes at the Landscape Evolution
Observatory (LEO) in Tucson, Arizona as simplified analogs to natural catchments. LEO allows us to reco
rd silicon stable isotope (& 30Si) signatures of fluid discharge under a controlled irrigation schedule in a
system devoid of vegetation. This unique meso-scale experiment enables, for the first time, evaluation of
metalloid stable isotope signatures at the scale of natural hillslopes constrained to known fluid transit tim
e distributions (TTDs) and limited to fractionation in association with secondary mineral formation. We re
port 6 30Si in discharge samples collected over three randomized storm events of varying intensity. The
data reflect consistent enrichment in the fluid phase between +1.00 and +2.07 % across the three hillslo
pes, despite highly variable irrigation scenarios, reflecting substantial loss of SiO2 from solution due to s
econdary mineral precipitation. We compare results from an isotope-enabled Reactive Transport Model
(RTM) and the discharge measurements from LEO to constrain the contributions of both characteristic w
atershed TTDs and fractionation pathways in emergent ¢ 30Si signatures. Our study confirms and expand
s upon recent work in natural systems attributing intra-site variability in silicon stable isotope signatures
to the routing of fluid through catchments.
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=EA5: A review of COHRISK: Multihazard risk quantification software for nuclear power plants
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=& A9: A combination of more than one natural hazard can occur simultaneously by their inherent c
orrelation or by coincidence. One well-known multihazard incident, the Tohoku earthquake-tsunami in Ja
pan 2011, led to a core damage accident at the Fukushima Daiichi nuclear power plant (NPP) and cause
d significant damage to its community. But despite this accident raising significant awareness of multihaz
ard safety in the nuclear safety engineering community, multihazard risk quantification methods and tool
s for NPPs are relatively less investigated when compared to those for single hazards. At the same tim
e, some multihazard tools developed outside the nuclear engineering industry are inadequate for extensio
n to NPPs because of the complex NPP systems and the response correlation between the systems, stru
ctures, and components. To resolve this problem, the authors have been conducting a series of projects
on developing a method for multihazard risk quantification of NPP systems and have launched the relate
d quantification software, Combined Hazard RISK (COHRISK). This paper presents a review of COHRISK i
ncluding its conceptual background, methodology development, architecture, and future work.

Start

Input fault tree data, hazard data, and

component fragility data:
(multi) earthquake-tsunami Evaluating component failure probability

‘ Evaluate failure probability of the components (exact solution)

- R,~IMa, C,~ IMAy, Ry~ LMk, Co~ LAy,
Deﬁne hazard intensities: Bﬂcs:ps) ﬁRcsvps) BR:::p:) BRcrrp:)
(mult)) PGAandm:aand h + * * *
* Evaluate hazard 1 failure Evaluate hazard 2 failure
probability at given hazard probability at given hazard
™ Iterate the process for intensity 1 intensity 2
9 (multi) i=1t0S; j=1t0 T 7 :
Evaluate multi-fragility failure probability
Evaluate failure probabilities for components with independent assumption

Evaluate failure probabilities for sub-system, and 3
[Note]

A, median hazard capacity of component f: log-normal stv

Bz = (B + Br2)" : a composite log-standard deviation of response

total system for given hazard intensity using
Boolean equation

v Be.=(Be? + o)’ a composite log-standard deviation of capacity
Evaluate the multihazard risk | p: correlation matrix , o ) )
R, and R;: seismic and tsunami response  C, and C;: seismic and tsunami capacity
S:# of "hazard 1" intensity level T: # of "hazard 2" intensity level
End N: # of generated samples
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+=8A 5 Persistent organic pollutants in the Antarctic marine environment: The influence impacts of hu
man activity, regulations, and climate change

Zd9: Environmental Pollution(IF=7.30, JCR Ranking 4+¢] 12.30%, Scopus Ranking A9 2.26%, ES 0.121
75)
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=& A4 This study investigates the presence, distribution, and potential impacts of perfluoroalkyl subst
ances (PFASs) and hexabromocyclododecanes (HBCDs) on the Antarctic marine environment. The analysis
results from the King Sejong Station, the Jang Bogo Station, and Cape Evans revealed the highest conce
ntrations of both PFASs and HBCDs at King Sejong Station, indicating the significant influence of human
activity. Short-chain perfluorocarboxylic acids (PFCAs) dominated the seawater samples, with PFPeA at t
he highest concentration (0.076 ng/L) at King Sejong Station, whereas perfluorosulfonic acids (PFSAs) wer
e prevalent in the sediments, with PFHXS reaching 0.985 ng/g. Total PFASs in benthos ranged from N.D.
to 2.40 ng/g ww across all stations. This indicated the effects of long-range transport and glacial meltwa
ter. « -HBCD was the most common diastereomer in benthos samples, detected in 58.3% of samples, sug
gesting its selective persistency. Although risk quotient analysis revealed low immediate risks to lower-tr
ophic organisms, potential risks remain owing to their persistence and bioaccumulation potential. Contami
nant patterns changed after regulations: perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid
(PFOA) levels decreased, unregulated PFASs increased, HBCD stereoisomer ratios shifted towards « -HBC
D dominance, and overall HBCD concentrations declined. Widespread persistence of regulated substances
was observed in Antarctic environments, highlighting the need for comprehensive and long-term monitori
ng strategies. This study provides essential baseline data on contaminant distributions across the Souther
n Ocean, contributing to our understanding of emerging pollutants in Antarctic regions and informing fut

ure environmental protection efforts.
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=&A5: Assessment of foundation damage during earthquakes using acoustic emission monitoring: An e
xperimental study on the shaking table test

A4 Soils and Foundations(IF=3.30, JCR Ranking “3%] 29.84%, Scopus Ranking %] 20.32%, ES 0.0041
3
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A(Z), #olA: 64(6), 101473

A A} .

DOL: https://doi.org/10.1016/j.sandf.2024.101473

=& A49: Assessing structural foundation damage following an earthquake is critical for safety evaluatio
n. However, assessing the damage to pile foundations with traditional visual inspections and non-destructi
ve testing methods is challenging. This study evaluated the use of acoustic emission (AE) monitoring for
damage detection and location in foundation structures during earthquake simulations by conducting shaki
ng table experiments. Scaled models of foundation structures with and without surrounding soil were use
d in the experiments, and the performance of the AE monitoring system was evaluated by comparing th
e AE parameters via visual inspection. The experimental results showed that the AE monitoring system c
ould effectively predict the initiation of cracks in foundation structures that experienced an earthquake.
In addition, an appropriate filtering criterion for the shaking table experiments was established based on
the AE characteristics of the foundation structures during the earthquake simulation, thereby improving t
he performance of the AE monitoring system for damage location. Consequently, this study contributed t
0 a better understanding of the applicability of AE monitoring systems to foundation structures during ea
rthquakes.

Typical Model of Super High-rise Building Foundation for Concept Design Phase
in South Korea (Kim et al., 2018)

- Dlameter 20 m
- Alowatie bearing capacity 10 Mives
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Scaled Model for the experiments

v
1,460 mm N 960 mm 1.460 mm . 960 mm

‘
240 mm ¢
i

1,300 mm
1,000 mm
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A reduction ratio of 1/12.5 in the longitudinal direction
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+=8A 5 Achieving Stable Partial Denitrification by Selective Inhibition of Nitrite Reductase with the Bio
safe Aprotic Solvent DMSO

Z'dw: ENVIRONMENTAL SCIENCE & TECHNOLOGY(IF=11.30, JCR Ranking <] 5.08%, Scopus Ranking
91 6.37%, ES 0.16527)
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=& A4: The recently proposed partial denitrification (PD), terminating nitrate reduction to nitrite, has
been regarded as a promising alternative to nitrite supplying for anammox bacteria. The most important
aspect of the PD process for engineering application is the stable and continuous supply of nitrite. Howe
ver, the activity of nitrate reductase is often higher than that of nitrite reductase (NIR), making it diffic
ult to accumulate nitrite during the denitrification process. Herein, a strategy for achieving efficient and
stable partial denitrification using the biosafe additive dimethyl sulfoxide (DMSO) was constructed, and th
e mechanism of DMSO inhibiting NIR was analyzed. DMSO addition reduced the expression of NIR gene,
and 1% DMSO addition can significantly inhibit NIR enzyme activity to achieve a stable PD process. Whe
n the DMSO concentration increased to 3.5%, the NIR enzyme activity was almost inhibited with the enz
yme activity of only 0.95 mg nitrite/min. However, the addition of DMSO has almost no inhibitory effect
on the nitrate reductase (NAR) enzyme. The affinity constant of DMSO with the NAR enzyme is —2.4 k
cal/mol, while the affinity constant of DMSO with the NIR enzyme is as high as —3.1 kcal/mol. DMSO s
hows a higher affinity for NIR. Moreover, DMSO and nitrite occupy the same catalytic cavity in the NIR
enzyme, which is the fundamental reason why DMSO selectively inhibits the NIR enzyme. This study pro
vides a new idea for realizing efficient and stable partial denitrification function.

Partial Denitrifacation

NOz-N

NOs=N (End product)

N, V...

“Nos (NoR™

. N-)O ‘r'

PD Achieved Through Selective Inhibition of NIR Using DMSO
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=&AE: Evaluating the effect of retarder on cement hydration and setting delay under hot weather cu
ring condition using non-destructive methods

9. Materials and Structures(IF=3.90, JCR Ranking 3¢ 21.31%, Scopus Ranking “+¢l 17.49%, ES 0.00
531)
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DOIL: https://doi.org/10.1617/s11527-024-02496-7

=& A49: Hot weather concreting has gained significant attention in recent years due to the increasing
annual mean temperature. The accelerated hydration process under high temperature curing conditions ¢
an lead to premature hydration products, therefore, retarding admixtures are recommended to control th
e setting time. Various non-destructive methods were analyzed to estimate the setting time of cement-b
ased materials. However, the evaluation of delayed cement hydration with added retarding admixtures ha
s not been reported. This study aims to monitor the two non-destructive methods, electrical resistivity a
nd ultrasonic pulse velocity, during the initial 24 h in cement pastes with added calcium lignosulfonate, t
he most common retarder. The setting time of cement pastes, cured at temperatures of 20, 30, and 40
€, was evaluated based on the rise time of these non-destructive measurements. Further, the effect of
added retarder on the setting delay in cement paste was discussed and compared with the Vicat needle
test. The results of X-ray diffraction and thermogravimetric analysis at the rising time of electrical resis
tivity revealed that the use of the retarding admixture induces delayed hydration reaction of C3S, C2S, a
nd C3A, key hydration products influencing the setting delay.

Ultrasonic pulse generator-recelver

Iransmitier
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+=&A 5 Unbonded interlayer evaluation in freshly 3D printed concrete using electrical resistivity measu
rements

A'd™: CASE STUDIES IN CONSTRUCTION MATERIALS(IF=6.60, JCR Ranking ‘%] 8.20%, Scopus Rankin
g 7<% 19.90%, ES 0.01956 )
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DOI: https://doi.org/10.1016/j.cscm.2024.03913

=& A9: To achieve successful 3D concrete printing, meticulous control of the digital manufacturing pr
ocess is essential, involving the precise management of mechanical components and the use of high-qual
ity materials. Various evaluation methods have been employed in 3D printed concrete manufacturing to
ensure high-quality products. This study proposes a nondestructive evaluation method for assessing unbo
nded interlayers during 3D printing. Two types of electrical resistivity measurements, Wenner and square
array, were performed using four electrodes located in different layers. Eight square-shaped printed sam
ples comprising ten layers were fabricated, including sound and unbonded cases along the directions of t
he interlayer length and depth. Based on the multi-points measurements, both nondestructive methods w
ere compared to identify the optimal approach for unbonding the interlayer. The measured electrical res
istivity was correlated with the obtained flexural strength, and a relationship between destructive and no
ndestructive results was proposed. Consequently, reproducible measurements of the electrical resistivity o
n the surface of layered concrete filaments allow the evaluation of interlayer bond properties in the fre
shly 3D printed concrete.
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+=5A 5 Energy recovery performance of Klebsiella pneumoniae in high rate contact and stabilization p
rocess

#4949 Journal of Water Process Engineering(IF=6.70, JCR Ranking 4+$] 6.87%, Scopus Ranking ¢ 7.2
5%, ES 0.02647)
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=& A4 This study investigates the identification and characterization of cultivable microbial species w
ithin the sludge of a high-rate contact stabilization (HRCS) process. A specific emphasis was on Klebsiell
a pneumoniae, which was employed as the sole inoculum for the purpose of enhanced organic matter re
covery. K. pneumoniae, isolated from HRCS sludge, exhibited a rapid growth rate with a doubling time o
f 2.4 h. This rate is significantly faster than that of conventional microbial consortia used in wastewater
treatment. A comparative analysis was conducted between the conventional HRCS system and the HRCS-
K system, which was inoculated with K. pneumoniae. The objective was to evaluate the performance of
both systems in terms of organic matter removal and methane production. Although the HRCS-K system
demonstrated reduced efficacy in the removal of total organic matter, nitrogen, and phosphorus in comp
arison to the HRCS system, it achieved superior performance in soluble COD removal. Additionally, the
HRCS-K demonstrated a significantly enhanced sludge yield and exhibited efficient anaerobic digestion, w
hich resulted in a carbon recovery rate of 0.567 £ 0.130 g-CODCH4/g-CODinf. This represents a 48 %
improvement over the conventional HRCS system. The increased methane production capacity of the HR
CS-K system presents a promising approach to energy recovery and the sustainable treatment of wastew
ater.
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=&A & Treatment of oil sands process-affected water using a semi pilot-scale calescing filter: Effect
of fundamental conditions and water characteristics on filtration performance

Zdw: Separation and Purification Technology(IF=9.00, JCR Ranking ¢l 9.14%, Scopus Ranking 4| 6.
41%, ES 0.08729)
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=& 4. The reuse of oil sands process-affected water (OSPW) generated during oil extraction is beco
ming essential due to oil extraction efficiency and stringent environmental regulations. This study investi
gates the efficacy of a coalescing filter (CF) in removing oil components from OSPW by exploiting coale
scence, which involves merging small oil droplets into larger ones using fibers. Real-time, precise oil me
asurement systems were employed to evaluate the oil removal efficiency of the CF across synthetic OSP
W samples with varying properties. Fundamental conditions and water quality components were systemati
cally adjusted to elucidate the influencing factors on oil removal by the CF. Results showed that despite
the diesel having significantly lower viscosity than the oil contents in OSPW, CF achieved a removal effi
ciency of over 60% within the first 10 min of operation time, regardless of oil concentration. Total susp
ended solids/turbidity exhibited a decreasing trend as it passed through the filter, indicating fouling occur
ring within the filter. On the other hands, its increase improved CF performance by 6% compared to ba
seline conditions, while an increase of alkalinity decreased performance by 10%. When each water qualit
y component exists independently, they do not significantly impact the oil removal efficiency. However,
when present together, there is a more decrease in removal efficiency due to the reduced interaction b
etween oil and filter. CF was resistant to changes in water quality. Rather, changes in fundamental fact
ors are more sensitive to CF performance. Filter characteristics and mechanisms make residence time th
e primary factor affecting oil removal by the CF, with variations exceeding 30% depending on condition
s. Therefore, optimizing filter number and flow rate is essential to maximize the filtration performance.
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+=&A)&: Enhancing ammonia selectivity in membrane distillation: The role of membrane structural char

acteristics

A9 Desalination(IF=9.80, JCR Ranking “+¢l 3.05%, Scopus Ranking 73] 2.68%, ES 0.02449)
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DOI: https://doi.org/10.1016/j.desal.2024.118059

=& A9: Ammonia is emerging as a promising carbon-free fuel in the pursuit of carbon neutrality due
to its combustion process, which produces no carbon dioxide emissions. Membrane distillation (MD) for re
covering ammonia from wastewater is an alternative to conventional energy-intensive production method
s. However, the efficiency of MD processes is hindered by the low purity of the recovered ammonia str
eam, primarily due to excessive water permeation. In this study, we investigated the influence of membr
ane properties on water and ammonia permeation using poly(vinylidene fluoride-co-hexafluoropropene) (P
VDF-HFP) nanofibrous membranes fabricated in-house via electrospinning. Additionally, we compared the
impact of manipulating membrane characteristics with adjusting operating conditions, employing a comme
rcial PVDF membrane as the conventional approach for controlling ammonia purity. Our findings reveale
d that increasing membrane thickness (from 82 to 283 xm) under isothermal conditions substantially enh
anced the ammonia separation factor (from 4.07 to 7.28) by approximately 80 %, whereas reducing the f
eed temperature from 50 ° C to 43 ° C yielded only a 20 % improvement. Mechanistic modeling of MD
for the water-ammonia system illustrated the critical role of membrane thickness in improving ammonia
selectivity by markedly reducing water flux while maintaining relatively consistent ammonia flux. The co
mbination of experimental and simulation outcomes suggests that modifying membrane properties or sele
cting membranes with specific characteristics can enhance ammonia selectivity without significant alterati
ons to operating conditions or configuration.
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=& A5 Frontier of metal-organic framework nanofillers for pre-eminent membrane distillation applicati
ons

#d9: Desalination(IF=9.80, JCR Ranking 4%} 3.05%, Scopus Ranking A% 2.68%, ES 0.02449)
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DOIL: https://doi.org/10.1016/j.desal.2024.118127

=& Aw: The role of metal-organic frameworks (MOFs) in applications like desalination, wastewater/wat
er treatment, carbon capture, adsorption, and many more have significantly increased over the past dec
ade. MOFs are nanoscale crystalline materials that can be synthesized with high perm-selectivity. In desa
lination, membrane technologies are leading the market compared to thermal based technologies with hig
h throughput at minimal energy investment. Membrane distillation (MD) has the potential to change the 1
andscape of desalination by treating high concentration brine with low-grade heat. Recently, several stud
ies emphasized that the MOF-based MD membranes enhanced their selectivity and longevity via surface
modifications, including superhydrophobicity, omniphobicity, and photocatalytic activity of the membranes.
Readers can find the subtlety of MOF synthesis via variety of routes and their intercalation with the pol
ymeric skeleton for MD membranes. This study puts forth the design strategies of MOF-based membran
es and their transposition from hydrophilic to hydrophobic. The merits and demerits associated with MOF
-integrated membranes and sustainable approaches to fabricating composite MOF membranes in accordan
ce with MD applications have been discussed. Apart from that, exploring MOF-based membranes for MD
applications still remains emergent research. This study aims to encourage future research on the fabric
ation of competent MOF-assembled membranes.
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+=&A 5 Simulations of low impact development designs using the storm water management model

Z'dw: Environmental Engineering Research(IF=3.00, JCR Ranking “+$] 50.80%, Scopus Ranking 73 23.
35%, ES 0.00182)
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=& Aw9: This study assessed the U.S. Environmental Protection Agency’s Storm Water Management Mo
del (SWMM) for urban water management challenges. This study conducted a sensitivity analysis to identi
fy the most influential factors in the SWMM. Moreover, the performance of SWMM was evaluated with t
he HYDRUS-1D module in simulating infiltration rates. The sensitivity results showed field capacity as th
e most significant factor, highlighting the need for advanced modeling techniques to consider factors like
field capacity. The SWMM was evaluated by the HYDRUS-1D that SWMM consistently underestimated pe
ak infiltration rates and commenced infiltration calculations only when soil moisture exceeded field capac
ity. It reveals its limitations in handling unsaturated soil conditions and highlights the consideration of the
matric head of the soil during the infiltration calculation in soil media. Moreover, the evaluation of biore
tention areas showed larger areas resulting in more substantial flow reductions but with significant varia
bility under different rainfall conditions. Accordingly, this result emphasizes the importance of careful co
nsideration for environmental factors in bioretention design. This study contributes by enhancing underst
anding of SWMM’s limitations in simulating urban water management challenges. Thus, this research will
offer technical assistance to stakeholders focused on challenges such as runoff, hydrologic cycle, and ur
ban flooding in urban areas.

SWMM SIMULATION FOR LID DESIGN

EL
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+=&A)E: Deep learning-based mapping of total suspended solids in rivers across South Korea using high
resolution satellite imagery

A4¥dY: GIScience & Remote Sensing(IF=6.90, JCR Ranking %] 5.97%, Scopus Ranking %] 5.64%, ES
0.00495)
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=& M. Managing total suspended solids (TSS) in inland water is crucial for maintaining water quality
andaquatic ecosystems. To obtain spatial data, the conventional method of point sampling TSS is atime-
and labor-intensive task. Thus, recent efforts have focused on using satellite imagery toestimate TSS. Pr
evious studies have used empirical method and machine learning model withmultispectral satellite bands;
however, these are limited to specific study areas and the amount ofdata is insufficient. This study aime
d to build a generalized estimating model that can generallyestimate the spatial and temporal variations i
n TSS concentrations in an extensive region byintegrating the Water Quality Monitoring System with Sen
tinel-2 satellite observations usingdeep learning algorithms. This would provide comprehensive coverage o
f continental terrain,enabling consistent acquisition of satellite data and computation of the TSS across fo
ur majorrivers in South Korea. Deep learning algorithms can generally estimate TSS concentrations overl
arge areas. We found that the convolutional neural network (CNN) model was more accurate thantraditio
nal regression and other models, with a Nash-Sutcliffe efficiency (NSE) of 0.758. Thesefindings indicate t
hat it is possible to estimate TSS concentrations in ungauged areas, allowingthe acquisition of extensive
and continuous spatiotemporal datasets for organic micropollutants.This would be of great assistance in m

onitoring micropollutants in the four major rivers in SouthKorea.
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+=EA) & Classifying eutrophication spatio-temporal dynamics in river systems using deep learning techni

que
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=& 4. Eutrophication is a major cause of water quality degradation in South Korea, owing to severe
algal blooms. To manage eutrophication, the South Korean government provided the Trophic State Index
(TSIko), which was revised according to Carlson’s TSI. The TSIko levels were simulated using mechanistic
water quality modeling. However, the computational complexity of model parameter calibration and the n
onlinearity of water quality kinetics complicate analyzing accurate eutrophication conditions. Deep learnin
g models have been considered alternatives to numerical model approaches because they directly extract
water quality variables without prior knowledge. In particular, the convolutional neural network (CNN) m
odel showed robust feature extraction from the complex datasets. This study constructed and optimized a
CNN model using water quality data from the Han, Guem, Yeongsan, and Nakdong Rivers in South Kore
a over nine years from 2014 to 2022 to classify the TSIko. The CNN model provided validation results u
sing the statistical measurement of classification accuracy, known as the F1 score, which is the harmoni
¢ mean of precision and recall. The F1 scores were 0.922, 0.950, 0.964, and 0.896 for oligotrophic, meso
trophic, eutrophic, and hypertrophic statuses, respectively. The CNN model outperformed conventional m
achine learning models. Subsequently, a eutrophication map for the four major rivers was generated usin
g the CNN model to simulate the spatial and temporal variations of the eutrophication index, mimicking
high spatio-temporal eutrophic dynamics with respect to the mainstream and tributaries of the Yeongsan
and Nakdong Rivers. Therefore, this study demonstrates the capability of the CNN model to analyze eutr
ophication conditions at various spatial and temporal scales of major rivers in South Korea.

Observed CNN-based
eutrophication status eutrophication status

|
Oligotrophic  Mesotrophic Eutrophic Hypertrophic
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+=&A 5 Improving fecal bacteria estimation using machine learning and explainable Al in four major ri
vers, South Korea

A9 Science of the Total Environment(IF=8.00, JCR Ranking ‘3% 10.43%, Scopus Ranking “3<l 4.5
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=& AM49: This study addresses the critical public health issue of fecal coliform contamination in the fo
ur major rivers in South Korea (Han, Nakdong, Geum, and Yeongsan rivers) by applying advanced machi
ne learning (ML) algorithms combined with Explainable Artificial Intelligence to enhance both prediction
accuracy and interpretability. Both traditional and machine learning models often face challenges in accu
rately estimating fecal coliform levels due to the complexity of environmental variables and data limitatio
ns. To address this limitation, we employed two tree-based models (.e., random forest [RF] and extreme
gradient boost [XGBoost]), and two neural network models (i.e., deep neural network and convolutional n
eural network [CNNJ). we employed the use of Shapley Additive Explanations (SHAP) to facilitate a more
comprehensive understanding of the influence exerted by each variable on the model’s predictions. Base
d on a comprehensive dataset collected from the National Institute of Environmental Research covering
16 water quality parameters and meteorological data from 2014 to 2022, our study improved the accurac
y of fecal coliform estimation using XGBoost and CNN models. The optimal result was obtained using X
GBoost, which had a validation Nash-Sutcliffe efficiency of 0.597 in the Han River. In addition, this stud
y provides insights into the significant factors influencing fecal coliform concentrations across different r
iver environments using the SHAP model. The results indicated that the XGBoost model provided superio
r estimation accuracy and explanations for the contributions of variables. The SHAP results provided the
precise contribution of each water quality variable that affected the fecal estimation results using the X
GBoost model. The study facilitates an improved understanding of the relationship between water quality
variables and fecal coliform contamination mechanisms in the four major rivers in South Korea.

[ Machine Learning Application ]

Utilized SHAP model to
interpret relationship
between environmental
variables and fecal coliform

Collected water quality data from monitoring
stations in four major rivers of South Korea

Preprocessing

Utilized natural logarithm normalization to
mitigate the risk of mis-estimation of fecal
coliform concentrations in the collected datasets
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=& A5 Roles of silica coating on nanosized zero-valent iron in sequential reduction-oxidation process i
n a system containing persulfate

Zd9: Journal of hazardous materials(IF=11.30, JCR Ranking A% 5.08%, Scopus Ranking A% 1.02%, E
S 0.18893)

1-8-<(Google Scholar 7]&)/EA 7 182 6/0.53
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A(Z), #o)A: 480, 135946

& A}

DO https://doi.org/10.1016/j.jhazmat.2024.135946

=& Aw: A sequential reduction-oxidation process using silica-coated nanosized zero-valent iron (nZVD)
particles (nZVI@SiO2) and persulfate for mineralizing recalcitrant compounds was developed, and the effe
cts of the process on nitrobenzene were evaluated. This sequential process significantly enhanced conta
minant mineralization, which could not be effectively achieved by reduction or oxidation alone. The nZVI
@Si02 rapidly reduced nitrobenzene to aniline, then the aniline concentration gradually decreased after p
ersulfate had been added and initiated sequential oxidative degradation. The SiO2 coating on the nZVI@S
i02 limited outward mass transfer of reaction products and increased the efficiency with which nitrobenz
ene was converted into aniline. Slow release of Fe(ll) caused by the coating caused persulfate activation
and subsequent aniline oxidation to be more sustained and efficient than without the coating. The final
nitrobenzene-aniline mineralization efficiency was higher for the nZVI@SiO2/persulfate system than the n
ZVl/persulfate system. The SiO2 coating of the nZVI@SiO2 particles was an excellent protective layer, pr
otecting the particles from undesirable consumption through reactions with groundwater components. nZV
[@Si02 particle transformations during the sequential process were investigated, and the operating conditi
ons were optimized to maximize the recalcitrant compound removal efficiency. The results indicated that
nZVI@SiO2 and persulfate could be used to mineralize organic contaminants in groundwater through sequ
ential reduction-oxidation.
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+=5A 5 Impact of Sea Surface Temperature on City Temperature near Warm and Cold Ocean Current
s in Summer Season for Northern Hemisphere

ZAdw: atmosphere(IF=2.30, JCR Ranking 49| 61.26%, Scopus Ranking 49| 30.59%, ES 0.03259)
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=& 4. This study examined the impact of sea surface temperature (SST) on urban temperature acro
ss four cities located in three different countries (United States of America, Japan, and Morocco), all at
nearly the same latitude, focusing on the summer season over the period from 2003 to 2020, because pr
eviously no one attempted to analyze the impact of SST on land surface temperature (LST). Data were
acquired from the Moderate Resolution Imaging Spectroradiometer (MODIS) for LST and SST to evaluate
the correlation between urban temperature and SST, the trends over time, and the relationship between
urban areas and LST. The novelty of this study lies in its being the first to investigate the impact of SS
T on urban temperature based on a city’ s proximity to warm and cold ocean currents. The findings re
vealed a positive correlation between LST and SST across all cities analyzed in this study (San Francisco,
Tangier, Tokyo, and Atlantic City), and in some instances a significant positive relationship was observed
at a 95% confidence level, but still the significance is in the range of weak to moderate. Specifically, th
e study found that during both daytime and nighttime, Tangier exhibited a decreasing trend in LST (99%
confidence level) and SST. On the contrary, San Francisco displayed an increasing trend in both LST an
d SST during the daytime, but at nighttime, while SST continued to rise, LST showed a decreasing trend.
Further analysis differentiated cities influenced by warm ocean currents (Tokyo and Atlantic City) from t
hose affected by cold currents (San Francisco and Tangier). In Tokyo, influenced by a warm ocean curr
ent, there was a decreasing trend in LST despite increased SST. Conversely, Atlantic City, also influence
d by warm ocean currents, showed an increasing trend in both LST and SST during the daytime. At nig
httime, both Tokyo and Atlantic City exhibited increasing trends in LST and SST. Additionally, this study
explored the correlation between urban areas and LST, finding that cities influenced by warm ocean cur
rents (Tokyo and Atlantic City) showed a positive correlation between urban areas and LST. In contrast,
cities influenced by cold ocean currents (San Francisco and Tangier) displayed a negative correlation bet
ween urban areas and LST. Overall, this research highlights the complex interplay between SST and urb
an temperatures, demonstrating how ocean currents and urbanization can influence temperature trends d

ifferently in cities at similar latitudes.
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+=E&A5: A red tide quantification approach for an inexpensive multispectral camera onboard an aircraft
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=& AM4: Red tide poses significant ecological and economic threats to marine ecosystems, coastal com
munities, and the aquaculture industry, which requires prompt synoptic observation of its spatial distributi
on for rapid response. Despite progress in remote sensing techniques for detecting various types of algal
blooms, a thorough quantification approach specifically tailored to red tide has not been fully explored. I
n particular, the combination of a multispectral camera and a manned aircraft platform has not been ad
dressed yet despite their potential for adaptability and applicability. This study introduces a novel quantit
ative methodology for the RedEdge-MX multispectral camera specifically for red tide quantification. The
proposed framework presents processes for data preprocessing, including calibration and atmospheric corr
ection (AC), and radiance-based quantification algorithms. Validation conducted with in situ measurements
from extensive field campaigns showed that the proposed approach produced a variance of approximatel
y 30%-45% and a bias of less than 5% relative to concurrent field data.
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=84 &: Effect of Nonlinear Hysteresis Details of Isolation System on In-Structure Response Spectra

Zdw: APPLIED SCIENCES-BASEL(IF=2.50, JCR Ranking ‘%] 28.57%, Scopus Ranking “&$] 20.20%, ES
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=& A9: To evaluate the seismic safety of components in a structure, an in-structure response spectr
um (ISRS) must be obtained, and this also applies to seismically isolated structures. The main variables f
or designing seismic isolators are effective stiffness and effective damping, which can be given as the c
haracteristic strength and secondary stiffness in seismic isolators for nonlinear behaviors. Many studies o
n the ISRS of isolated structures have been conducted to evaluate the effects of these two variables of
isolators, but the effect of other variables related to the hysteresis curve of isolators also needs to be s
tudied. This study focused on the effect of the initial stiffness of isolators on an ISRS because there we
re no clear criteria for determining the initial stiffness in isolator design standards, which has an effect
on the ISRS that cannot be ignored. As a result, the initial stiffness contributed significantly to the ISRS
not only at the natural frequency of the structure but also at low frequencies. An analysis was also per
formed in terms of the uncertainty of each variable. The sharpness of the yield point in the hysteresis
curve was implemented using the Bouc-Wen model, and its impact was analyzed. In addition, the freque
ncy content of the ISRS depending on the seismic intensity, which can considerably change the nonlinea
r hysteresis behavior, was examined. Through this study, although secondary stiffness and characteristic
strength are the most important characteristics of seismic isolation design, it was confirmed that other v
ariables also have a significant impact on the frequency content of an ISRS. Based on this study, the co
nsiderations when developing the ISRS of an isolated structure can be established.
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+=8A 5 Generating Input Ground Motions for Seismic Risk Assessment Using Recorded Ground Motions
from the Moderate Magnitude Earthquake

Zdw: APPLIED SCIENCES-BASEL(IF=2.50, JCR Ranking “¢$] 28.57%, Scopus Ranking “&$] 20.20%, ES
0.18094)
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=& A49: To secure the seismic performance of structures, seismic risk assessment is necessary to qua
ntify safety against beyond-design-based earthquakes and seismic design. For the seismic risk assessment
of structures, the input ground motions corresponding to the seismic intensity for evaluation are required
as seismic loads, which must reflect the tectonic characteristics and site conditions. In this study, ground
motions recorded in regions of low to moderate seismicity were used to generate examples of input grou
nd motions for seismic risk assessment. A uniform hazard spectrum (UHS) was used as the target spectr
um for risk assessment, following the guidelines. The magnitude and distance parameters of the scenario
earthquake for seismic risk assessment were determined via hazard de-aggregation. The empirical Green’
s function method (EGFM) was used to match the ground motion recorded at the site with the seismic i
ntensity required for seismic risk assessment. In addition, a spectral matching process was applied to ens
ure that the input ground motion was compatible with the response spectrum used in seismic risk assess
ment. In this process, the convergence characteristics of the spectral matching to the target spectrum w
ere analyzed. Consequently, the spectral conditions for selecting the ground motion for the seismic risk

assessment were determined.
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+=&A) & Risk assessment and monitoring of tranquilizers in live seafood: Analysis of natural essential oi
1 and 2-phenoxyethanol by GC-MS/MS

ZA4dw: Science of the Total Environment(IF=8.00, JCR Ranking “+¢] 10.43%, Scopus Ranking A+$] 4.5
7%, ES 0.46828)
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DOI: https://doi.org/10.1016/j.scitotenv.2024.178338

=& Aw: An analytical method for nine tranquilizer compounds, including eight major natural oil compo
nents and 2-phenoxyethanol, was developed using gas chromatography tandem mass spectrometry and va
lidated under CODEX and National Institute of Food and Drug Safety Evaluation guidelines. Subsequently,
315 live seafood samples under Korean preference for sashimi (eight species) were monitored with sales
distribution channels and place of origin. A total of 76 detection cases in 65 seafood samples contained t
he target tranquilizer compounds at concentrations ranging from 2.0 to 40.6 ng/g ww. Among the analyt
es, methyl salicylate and isoeugenol were mainly detected. The sales distribution and place of origin wer
e similar, but predatory fish species appear to contain more tranquilizer compounds. Methyl salicylate an
d isoeugenol, the most commonly detected tranquilizers in seafood, were evaluated for their safety in Ko
rean seafood by calculating their estimated daily intake (EDI) values, which were found to be safe for c

onsumption.
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=84 &: Improvement of granite and concrete cutting efficiency using mixed-abrasives
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=& M. Garnet and steel shot have advantages and disadvantages in terms of cutting performance an
d economic efficiency as single abrasive materials for cutting rock and concrete using abrasive waterjet.
However, the application of abrasive waterjet technology in construction sites is still limited due to the c
utting performance and cost limitations of single abrasive. A new strategy is needed for effective field a
pplication of abrasive waterjet technology. In this study, mixed-abrasives, which are mixtures of garnet a
nd steel shot at various mass ratios, were applied to abrasive waterjet cutting to address the limitations
of garnet and steel shot, and optimize their advantages. The cutting characteristics of mixed-abrasives w
ere experimentally evaluated, and cost analysis of granite and concrete was performed. Granite and con
crete used in the cutting experiment are brittle materials with P-wave velocity of 5346 m/s and 3968 m/
s, a uniaxial compressive strength of 236 MPa and 49 MPa, respectively. Mixed-abrasives were classified
into fresh and recycled mixed-abrasives. The latter was categorized into reused and submerged condition
s, and its cutting performance was evaluated using natural and oven-drying methods. To maximize cuttin
g efficiency in terms of specific energy, it is desirable to apply an abrasive flow rate of approximately
11 g/s. By comprehensively considering cutting performance and economic efficiency, the optimal mixing
ratio of garnet and steel shot was 50:50. The critical abrasive collect rates of granite and concrete were
evaluated at 18-21 % and 28-37 %, respectively, depending on the abrasive cost ratio. In conclusion, it
was confirmed that efficient cutting using mixed-abrasives is possible in terms of practical applications. I
n addition, the results of this study provide appropriate guidelines for method design considering market
price fluctuations of abrasives. Therefore, it is expected that effective application of abrasive waterjet t
echnology to the field is possible.
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=&A&: Innovative Use of Wood Ash for Fluoride Removal from Water: Comprehensive Experiments a
nd Mechanism Insight
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=& 49: This study investigates the potential of wood ash (WA), a by-product of wood-based energy
production, as an eco-friendly alternative for removing fluoride from water. Kinetic analysis revealed tha
t WA enables rapid fluoride removal, reaching equilibrium within 1 h (112.09 = 3.9 mg/g). Equilibrium a
nalysis demonstrated that WA exhibits a Langmuir maximum capacity of 157.34 mg/g, indicating a high a
dsorption capacity that ranks within the top 10% of reported adsorbents (34th out of 328). According to
thermodynamic analysis, the adsorption process appears to be both endothermic and spontaneous at elev
ated temperatures. pH dependence studies showed that while the fluoride adsorption capacity of WA pea
ked under acidic conditions, it remained relatively stable (116.01 + 0.8 mg/g) over a wide range of pH 1
evels (5 to 11). An optimal dosage of 6.67 g/L achieved a greater than 98% fluoride removal rate. Coexi
sting anions affected the fluoride adsorption capacity of WA, with the order of influence being PO43—
> CO32— >> S042— > NO3— = Cl—. Mechanistic analyses confirmed the surface precipitation of CaF2
as the primary mechanism responsible for fluoride removal. With a Ca content of over 66 wt.%, WA fac
ilitates enhanced fluoride removal. Overall, this study highlights the efficacy of WA as a sustainable ads
orbent for the removal of fluoride from water, contributing to the valorization of WA in wastewater tre
atment applications.
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=8A&: Effective lithium recovery from battery wastewater via nanofiltration and membrane distillation
crystallization with carbon nanotube spacer

A¥dw: Chemical Engineering Journal(IF=13.20, JCR Ranking “$¢l 3.61%, Scopus Ranking 3¢ 2.08%, ES
0.41889)

?1-8-4(Google Scholar 7]&)/EA 3] <1-8-A] 4 8/0.61
w7k 20253 01€

A®), #Ho]A: 503, 158315

A A}

DOL: https://doi.org/10.1016/j.cej.2024.158315

=& Aw: Recovery of lithium (Li) from lithium-ion battery (LIB) wastewater is critical due to the incre
asing application of LIBs. In this study, we developed a novel membrane-based process to recover Li in
crystalline form from LIB wastewater. Our approach integrates nanofiltration (NF) and membrane distillati
on crystallization (MDC) using a carbon nanotube (CNT)-embedded spacer to effectively remove divalent
ions from LIB wastewater, thereby enhancing crystal purity. The NF process demonstrated an impurity r
emoval efficiency (for sodium, sulfate ions) exceeding 80 %, regardless of operating pressures ranging fr
om 3 to 5 bar. The MDC process facilitated Li crystallization without membrane scaling. Herein, the CN
T-embedded spacer played a significant role in mitigating membrane scaling, ensuring stable crystallizatio
n during the MDC process. Additionally, the combined NF-MDC process with CNT-embedded spacer achi
eved a 244.60 % increase in Li purity in the recovered crystals (71.22 %) compared to the MDC single p
rocess. Consequently, the proposed NF-MDC process with CNT-embedded spacer provides an effective m
ethod for recovering high-purity Li crystals from LIB wastewater without the need for additional post-tr
eatment, reducing both energy and chemical consumption compared to conventional methods.
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=&A&: Prioritization of monitoring compounds from SNTS identified organic micropollutants in contami

nated groundwater using a machine learning optimized ToxPi model
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=& A Advanced suspect and non-target screening (SNTS) approach can identify a large number of
potential hazardous micropollutants in groundwater, underscoring the need for pinpointing priority polluta
nts among detected chemicals. This present study therefore demonstrates a novel multi-criteria decision
making (MCDM) framework utilizing machine learning (ML) algorithms coupled with toxicological prioritiza
tion index tool (i.e., ml_ToxPi) to rank 252 chemicals of interest in groundwater for subsequent targeted
analysis. The MCDM framework integrated chemical analysis data (i.e., peak area and detection frequenc
y), toxicity profiles (i.e., bioactivity ratio, human exposure metadata, and carcinogenicity metadata), as w
ell as the environmental fate and transport information (i.e., octanol-water partition coefficient (log Ko
w), water solubility, biodegradation half-life, and soil adsorption coefficient (Koc)) for ranking the identifi
ed pollutants, and the random forest machine learning model was useful for systematically determining t
he weighting factors of each variable according to their variable importance scores (R2 = 0.808 and 0.77
8 for training and testing datasets, respectively, while RMSE = 0.042 in both cases). A total of 47 unique
high priority compounds (i.e., ml_ToxPi score = 0.55) were identified across the investigated sampling re
gions, which constituted diverse groups of compounds classified according to their chemical uses, such as
alkylated polycyclic aromatic hydrocarbons (alkyl-PAHs), organophosphate flame retardants (OPFRs), pare
nt PAHs, personal care products (PCPs), pesticides, pharmaceuticals, phenols, plasticizers, transformation
product (TPs), and other industrial use chemicals. By incorporating relevant variables into the proposed
ML-optimized ToxPi MCDM framework, the prioritization approach described here may be adopted in fut
ure SNTS assessment of environmental and biological media.
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=&A&: Removal of Microplastics from Laundry Wastewater Using Coagulation and Membrane Combinat
ion: A Laboratory-Scale Study
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=& Aw: Microplastic (MP) pollution has recently emerged as a critical global environmental issue. Lau
ndry wastewater is a significant contributor to MP pollution, containing high concentrations of MPs. Altho
ugh coagulation has recently been widely applied to remove MPs from such wastewater, its efficiency re
mains poor, and the removal mechanisms are not yet fully elucidated. In this study, the occurrence and
characteristics of MPs in raw domestic laundry wastewater were investigated. The coagulation process w
as combined with ultrafiltration (UF) membrane filtration to enhance MP removal. The results showed th
at the concentrations of MPs in laundry wastewater ranged from 9000 to 11,000 particles/L, with fibrous
particles constituting the majority (42.6%) and polyester accounting for 68.2% of detected MPs. Using alu
minium chloride and ferric chloride as coagulants, maximum removal efficiencies of 91.7 and 98.3% were
achieved, respectively. Mechanistic analysis revealed that charge neutralization played a dominant role du
ring coagulation. Fourier transform infrared spectroscopy further demonstrated the formation of new fun
ctional groups, substituted benzene rings, and the presence of Fe-O and Al-O bonds, indicating the inter
action between MPs and coagulants. Furthermore, the UF membrane was used to remove fibrous MPs a
nd MPs with low densities. These MPs had not been removed with pre-coagulation. The removal efficien
cy of these MPs reached 96 = 2%, reducing their concentration to only 60 particles/L in the UF perme
ate. These findings highlight the synergistic potential of coagulation and UF membrane filtration for effe
ctive MP removal and provide a valuable reference for advancing wastewater treatment technologies tar
geting MP pollution.
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=84 &: Permeable pavement blocks as a sustainable solution for managing microplastic pollution in urb

an stormwater
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=& Aw: Permeable pavement systems (PPS) designed to store stormwater and facilitate its drainage in
to pipeline networks also provide the added advantage of retaining particulate pollutants in the stormwat
er runoff. Among these pollutants, microplastics (MPs), are increasingly being detected in the atmosphere
and can be deposited in the environment via rainfall. Consequently, mitigating the transport of airborne
MPs through rainfall is crucial for preventing water and soil contamination, thereby reducing the potenti
al risks to human health and ecosystems. To achieve effective pollution control, an experimental study
was conducted to assess MPs removal efficiencies and permeability performance of various permeable pa
vement blocks. The pore structure, which is a critical factor influencing permeability, was analyzed using
porosity measurements and X-ray computed tomography imaging. Additionally, computational fluid dynami
cs (CFD) simulations were utilized to investigate the MPs removal mechanisms within the PPS, modeling t
he flow of MPs through blocks with distinct pore structures and varying permeability levels. Notably, Blo
ck A, with the highest permeability (1.7 mm/s), achieved removal efficiencies exceeding 90 % for polyet
hylene (PE) and polyethylene terephthalate (PET). CFD analysis revealed that low-density PE particles w
ere retained more effectively, while high-density PET particles displayed greater mobility through the pa
vement blocks. Furthermore, as rainfall intensity increased, the removal efficiencies of PE and PET grad
ually decreased. This study highlights the critical role of material design and CFD-optimised pore structu
res in enhancing the efficacy of permeable pavement systems for urban stormwater management. By el
ucidating the MPs removal mechanisms driven by distinct transport behaviors of PE and PET particles b
ased on density differences, these systems offer a promising solution for mitigating urban stormwater co

ntamination and advancing sustainable water resource management.
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=&A & Prioritization of monitoring compounds from SNTS identified organic micropollutants in contami

nated groundwater using a machine learning optimized ToxPi model

Zdw: Water Research(IF=12.40, JCR Ranking 4+%] 1.53%, Scopus Ranking 4%l 0.53%, ES 0.10377)
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=& A Advanced suspect and non-target screening (SNTS) approach can identify a large number of
potential hazardous micropollutants in groundwater, underscoring the need for pinpointing priority polluta
nts among detected chemicals. This present study therefore demonstrates a novel multi-criteria decision
making (MCDM) framework utilizing machine learning (ML) algorithms coupled with toxicological prioritiza
tion index tool (i.e., ml_ToxPi) to rank 252 chemicals of interest in groundwater for subsequent targeted
analysis. The MCDM framework integrated chemical analysis data (i.e., peak area and detection frequenc
y), toxicity profiles (.e., bioactivity ratio, human exposure metadata, and carcinogenicity metadata), as w
ell as the environmental fate and transport information (i.e., octanol-water partition coefficient (log Ko
w), water solubility, biodegradation half-life, and soil adsorption coefficient (Koc)) for ranking the identifi
ed pollutants, and the random forest machine learning model was useful for systematically determining t
he weighting factors of each variable according to their variable importance scores (R2 = 0.808 and 0.77
8 for training and testing datasets, respectively, while RMSE = 0.042 in both cases). A total of 47 unique
high priority compounds (i.e., ml_ToxPi score = 0.55) were identified across the investigated sampling re
gions, which constituted diverse groups of compounds classified according to their chemical uses, such as
alkylated polycyclic aromatic hydrocarbons (alkyl-PAHs), organophosphate flame retardants (OPFRs), pare
nt PAHs, personal care products (PCPs), pesticides, pharmaceuticals, phenols, plasticizers, transformation
product (TPs), and other industrial use chemicals. By incorporating relevant variables into the proposed
ML-optimized ToxPi MCDM framework, the prioritization approach described here may be adopted in fut
ure SNTS assessment of environmental and biological media.
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=& A4: Hyperspectral data, known for providing detailed spectral information on targets, is recognize
d as a valuable remote sensing dataset for investigating natural processes and statuses of both terrestria
1 and oceanic ecosystems. Tidal zones, situated between land and ocean, exhibit characteristic features w
here hyperspectral data are uniquely useful for remotely identifying the bio-geochemical variables relate
d to the processes in tidal zones. This article reviews studies on tidal zones that employed hyperspectral
data for retrieving the variables on (i) physical properties of flats (texture and soil moisture content), (i)
abundance of primary producers on the surface (algae and vegetation), and (iii) water area properties (t
urbidity and bathymetry). The primary focus of this review is on the diversity of algorithms employed wi
thin each application field, rather than offering an exhaustive list of previous studies. The algorithms dis
cussed range from traditional methods that exploit the geometric shape of the reflectance spectrum to s
tatistical approaches, such as variations of regression, and more advanced machine learning techniques. I
n addition, relatively recent physics-based approaches involving radiative transfer simulation have been i
ntroduced for the relevant applications. While a direct comparison of performance results across differen
t studies is often unfeasible due to variations in environments, sensors, platforms, and target species, we
summarize the estimation results, along with the metrics used, to provide initial insights into the use of
hyperspectral data for specific applications. Along with the algorithmic focus, this article identified critica
1 wavelength ranges for each application based on the surveyed literature and our field measurement da
ta, as feature selection and dimension reduction are often preferred prior to the analysis to manage the
high data complexity and avoid the curse of dimensionality in hyperspectral data.
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=8A&: Predictive approach to assessing the lifetimes of heavy-duty coating systems for steel bridges
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=& 4A9: This paper proposes an estimation method for the lifetime of coating systems for bridges in
corrosive environments described by the ISO 9223 categories. Accelerated corrosion tests were conducted
to simulate 1ISO 11997-1 Cycle D by subjecting the specimens to cycles of salt mist exposure, condensati
on, and evaporation. Circular defects with diameters of 1, 3, and 5 mm were introduced to the coatings
as initial deterioration to match the ASTM D610 rust patterns for 0.03 %, 0.1 %, 0.3 %, 1 %, and 3 % c
overage as rusted areas of the coating. The collected data suggest a logistic growth curve model for the
deterioration rate. Durability curves (R2 > 0.98) were developed to estimate the lifetimes of the coatings
in ISO 9223 corrosive environments. Thus, this study presents a method for predicting the remaining life
until repainting is required for deteriorated sections of the coatings. These models improve maintenance
planning and aid in prolonging the effective service lives of coated steel bridges.
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=&A&: Seismic correlation coefficient evaluation for the application of separation of variables approac
h in fragility assessment

9. Nuclear Engineering and Technology(IF=2.60, JCR Ranking “+¢l 17.07%, Scopus Ranking “<¢l 19.
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=& A4 Seismic correlation can affect seismic probabilistic risk assessment results when components
within the system have similar dynamic characteristics. While the fragility assessment methodology is wel
1 established, researches to evaluate and apply seismic correlation in fragility are still in progress. In this
study, the seismic correlation coefficient (SCC) was quantitatively analyzed based on fragility assessment
methods. In order to evaluate the SCC of several random variables associated with structure response in
fragility assessment, a numerical analysis model of the structure was constructed and statistical analysis
of the numerical results was performed. The SCC of the floor responses of the structural model conside
ring random variables was evaluated from two perspectives. The first perspective involved applying varia
bles individually or simultaneously when performing probabilistic structural analysis. The second perspecti
ve aimed to assess whether simplification of the structural analysis model affects the SCC. For this purp
ose, SCCs were calculated for each method and applied to a simplified failure sequence model to compa
re the combined fragility curves. The results of this study demonstrate the applicability of separation of
variables method to the evaluation and generalization of the SCC for random variables of the fragility c
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=8A|&: First real-time size distribution measurements of aerosol particles in Ulaanbaatar, Mongolia
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=& 47 Mongolia in northeastern Asia encounters severe atmospheric particulate matter (PM) pollution
during winter. Although many researchers have investigated PM haze in Mongolia using filter sample ana
lyses to understand its formation mechanisms and sources, the formation and growth of atmospheric PM
in Mongolia are currently unknown because of the deficiency of real-time measurements of particle size
distributions. In this study, the number size distributions of atmospheric particles (PNSDs) in Ulaanbaatar,
Mongolia, were measured over a year using real-time aerosol instruments to better understand the form
ation and growth of atmospheric PM at different timescales using meteorological data. The diurnal variati
ons in PNSDs in different seasons had similar patterns, but different particle number concentrations (PN
Cs). A weak new particle formation (NPF) in the daytime was observed only in summer under the clean
est air quality of the year. In winter, the PNSD exhibited 4-11 times higher PNC than that in the other
seasons. The highest PNCs in winter were strongly correlated with the primary particles produced by co
mbustion such as that in heating and power generation. In addition, the PNCs at nighttime were generall
y higher than those during the daytime, with larger modal sizes throughout the year. In terms of particl
e size ranges, Aitken- and accumulation-mode particles (which are detrimental to human health) were d
ominant in the number and volume size distributions of particles, respectively. The diurnal variations in
PNC displayed dual peaks in the morning and late evening. This matched the primary particle emissions
from traffic and coal/biomass burning. The nitrate-to-sulfate ratios revealed that stationary sources main
ly contributed to high PM concentrations throughout the year except in summer. The significant Pearson
correlation coefficients between particles and gaseous pollutants also supported primary particle emissions
through combustion in winter.
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+=&A)&: Anthropogenic organic aerosol in Europe produced mainly through second-generation oxidation
A¥dw: Nature Geoscience(IF=16.10, JCR Ranking %] 0.78%, Scopus Ranking ¢l 0.51%, ES 0.00766)
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=& A4: Exposure to anthropogenic atmospheric aerosol is a major health issue, causing several millio
n deaths per year worldwide. The oxidation of aromatic hydrocarbons from traffic and wood combustion
is an important anthropogenic source of low-volatility species in secondary organic aerosol, especially in
heavily polluted environments. It is not yet established whether the formation of anthropogenic secondar
y organic aerosol involves mainly rapid autoxidation, slower sequential oxidation steps or a combination o
f the two. Here we reproduced a typical urban haze in the *Cosmics Leaving Outdoor Droplets’ cham
ber at the European Organization for Nuclear Research and observed the dynamics of aromatic oxidation
products during secondary organic aerosol growth on a molecular level to determine mechanisms underlyi
ng their production and removal. We demonstrate that sequential oxidation is required for substantial sec
ondary organic aerosol formation. Second-generation oxidation decreases the products’ saturation vapou
r pressure by several orders of magnitude and increases the aromatic secondary organic aerosol yields f
rom a few percent to a few tens of percent at typical atmospheric concentrations. Through regional mo
delling, we show that more than 70% of the exposure to anthropogenic organic aerosol in Europe arises
from second-generation oxidation.
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=84 &: Maximizing the efficiency of single-stage partial nitrification/Anammox granule processes and b
alancing microbial competition using insights of anumerical model study
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=& Aw: Granulation is an efficient approach for the rapid growth of anaerobic ammo-nia oxidation (A
nammox) bacteria (X ANA) to limit the growth of nitrite-oxidizing bacteria (X NOB). However, the high
sensitivity of Anammox bacteriato operational conditions and the competition with other microorganisms |
eadto a critical challenge in maintaining sufficient X ANA population. In this study,a one-dimensional ste
ady-state model was developed and calibrated to investi-gate the kinetic constants of X ANA growth an
d mass transport in individualgranules, including the liquid film. According to the model calibration result
s,the range of the maximum specific growth rate constant of X ANA (xANA) was0.033 to 0.10 dsl. In a
ddition the other kinetic constants of X ANA were 0.003dvl for decay rate constant (bANA), 0.10 mg-O
2 JL for oxygen half-saturationconstant (K ANAOZ2 ), 0.07 mg-N/L for ammonia half-saturation constant
(K ANANH4 ),and 0.05 mg-N/L for nitrite half-saturation constant (K ANANO2 ). The model simula-tion
results showed that the dissolved oxygen of about 0.10 mg-O 2 /L was foundto be optimal to maintain h
igh X ANA population. In addition, minimal CODconcentration is required to control heterotrophs (X H )
and improve ammoniaoxidation by ammonia-oxidizing bacteria (X AOB). It was also emphasized thatmoder
ate mixing conditions (L f fi 100 xm) are preferable to decrease the diffu-sion of oxygen to the deep
layers of the granules, controlling the competitionbetween X ANA and X NOB. A single-factor relative s
ensitivity analysis (RSA) onmicrobial kinetics revealed that »ANA is the governing factor in the efficient
operation of the single-stage PN/A processes. In addition, it was found thatnitrite concentration is a rate
-limiting parameter on the success of the processdue to the competition between X ANA and X NOB. T
hese findings can be used toenhance our understanding on the importance of microbial competition and
mass transport in the single-stage PN/A process
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+=&A) & Experimental Investigation of cutting performance for cast iron pipe in utility tunnel
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=& 4. The aging of utility tunnels is accelerating, and the deterioration of essential internal facilitie
s, such as pipelines, is becoming a serious issue. Pipe cutting is essential for replacing aging pipes. How
ever, no system exists for use inside utility tunnels. This study investigated the pipe-cutting performance
of waterjet cutters, laser cutters, and diamond wire saws according to the standardized energy. A literat
ure review was conducted to examine the cutting performance of cast iron based on the energy input o
f each cutting technology, and the findings were experimentally validated. Cutting tests on 20 mm ductil
e cast iron specimens revealed that a waterjet cutter required an effective kinetic energy of 60 J for a
complete cut. For the laser cutter, a complete cut of 20 mm ductile cast iron was achieved at a laser p
ower of 3,000 W, which is the primary performance variable. The diamond wire saw demonstrated limite
d applicability for cutting metallic materials, making it difficult to verify the cutting performance based
on the energy input, so further experiments were deemed necessary. Finally, the minimum energy input
required for 20 mm cast iron cutting has been determined. Moreover, the technical limitations and challe
nges associated with the practical application and optimization of each cutting technologies within utility
tunnels were discussed. These findings provide fundamental data for evaluating the cast iron cutting per
formance of technologies, thereby contributing to the future development of equipment for cutting aging
pipes.
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+=&A) & Mainstream application of the partial denitrification-anammox process for carbon-neutral waste
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5%, ES 0.02647)

1-8-<+(Google Scholar 7]&)/EA 7 182 5/0.75
@7k 20259 04€

H(Z), HolA: 72, 107558

& A}
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=& A49: Anaerobic ammonium oxidation (anammox) processes have been widely introduced in wastewa
ter treatment plants (WWTPs) to reduce energy use and greenhouse gas (GHG) emissions. However, reli
ance of the processes on a stable nitrite (NO, —) supply poses challenges, particularly in mainstream a
pplications where partial nitrification/fanammox (PN/A) struggles with nitrate (NO, —) accumulation. The
partial denitrification/anammox (PD/A) process offers an alternative by reducing NO, — back to NO, —,
facilitating anammox reactions. This review synthesizes 55 lab-scale and 13 pilot- and full-scale studies,
analyzing PD/A’s reactor configurations, microbial dynamics, and integration with nitrification systems for
carbon-neutral wastewater treatment. Case studies from Virginia, USA, and Xi’an, China, demonstrate pr
actical feasibility. This study proposes optimizing PD/A through advanced microbial management and WW
TP retrofitting strategies to enhance mainstream adoption.
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=&A & Automatic detection of subsurface defects in concrete structures using state-of-the-art deep 1
earning-based object detectors on the infrared dataset
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=& A49: Coupling infrared thermography (IRT) with deep learning is a potential approach to address t
he limitations of conventional IRT-based concrete delamination identification. However, it remains under-
explored, mainly due to the scarcity of infrared data. This study examined numerous advanced object de
tectors, including Faster R-CNN, SSD, and the variants of YOLO versions (YOLOv5, YOLOv6, YOLOV7,
YOLOV8, YOLO-NAS, and YOLOV9) to comprehensively evaluate their applicability on a self-prepared in
frared dataset comprising 12,000 images of artificial defects. The results demonstrated that most of the
selected models worked efficiently on the IRT dataset with precision, recall, F1-score, and AP50 greater
than 91 % and real-time speeds higher than 45 FPS. The effectiveness of each model was elucidated, a
nd the most suitable frameworks for delamination detection systems were proposed. Interestingly, newer
versions of the selected YOLO models failed to surpass their predecessors. Moreover, larger variants did
not outperform smaller ones within each YOLO version. Additionally, the effects of various IRT experim
ental conditions, image processing techniques, and data augmentation strategies on the model’ s perform
ance were thoroughly investigated. Consequently, the capabilities and limitations of the automated approa
ches presented in this work form a solid foundation for further studies on automatically detecting intern
al defects in concrete structures using deep learning models and IRT inspection data.
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+=&A) & Epigenetic and Gene Expression Responses of Daphnia magna to Polyethylene and Polystyrene
Microplastics

Zd™: Molecules(IF=4.60, JCR Ranking “$] 25.71%, Scopus Ranking 4+$] 17.12%, ES 0.20608)
21-8-4%(Google Scholar 1)/ B4 3] A-&-A < 6/1.30

g7k 20253 049

A®), #H o)A 30(7), 1608

A A}

DOI: https://doi.org/10.3390/molecules30071608

=& Aw: Microplastics (MPs), ubiquitous environmental pollutants, pose substantial threats to aquatic ec
osystems and organisms, including the model species Daphnia magna. This study examined the effects of
polyethylene (PE) and polystyrene (PS) MPs on D. magna, focusing on their ingestion, epigenetic alteratio
ns, and transcriptional responses. Exposure experiments revealed a concentration-dependent accumulation
of MPs, with PS particles showing higher ingestion rates due to their higher density and propensity for a
ggregation. Epigenetic analyses demonstrated that exposure to PE MPs significantly reduced the global D
NA methylation (5-mC) of Daphnia magna, suggesting hypomethylation as a potential stress response. Co
nversely, the DNA hydroxymethylation (5-hmC) of Daphnia magna displayed variability under PS exposur
e. Transcriptional analysis identified a marked downregulation of Vitellogenin 1 (v1) and upregulation of
Ecdysone Receptor B (ecr-b), highlighting the occurrence of stress-related and adaptive molecular respo
nses. These findings enhance our understanding of the molecular and epigenetic effects of MPs on aqua
tic organisms, offering critical insights for the development of effective environmental management and
conservation strategies in the face of escalating MP pollution.
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=&A&: Yolk-shell nanoparticle-loaded multifunctional membrane with photothermal and advanced oxida
tion properties

A¥dw: Chemical Engineering Journal(IF=13.20, JCR Ranking “$¢| 3.61%, Scopus Ranking 3% 2.08%, ES
0.41889)

?1-8-4%(Google Scholar 7]1&)/ B2 3] 1-&A <= 1/0.08
w7k 20253 05€

A®), #Ho)A: 511, 162091

A A}

T Troo1 v

DOI: https://doi.org/10.1016/j.cej.2025.162091

=& M. Membrane technologies are pivotal in advanced water-treatment processes because of their e
nergy efficiency and operational simplicity. However, achieving simultaneous enhancements in the water
permeability and pollutant removal efficiency remains challenging. In this study, a photothermal and oxid
ative catalytic bifunctional membrane was developed to enhance both the water permeability and phenol
removal efficiency by layering yolk-shell-structured particles containing gold nanospheres (AuNS@ySiO2)
onto a commercially available membrane. Localized temperature elevation caused by the photothermal ef
fect reduced water viscosity near the membrane surface, resulting in a 9-15.1% increase in water perme
ability under laser irradiation, depending on the AuNS@ySiO2 loading amounts. Using the Carman-Kozeny
equation and the resistance-in-series model, the effect of photothermal heating was evaluated. It was fo
und that the photothermal effect was comparable to increasing the overall feed temperature by approxi
mately 3-5 C. Phenol, which is typically difficult to remove by simple filtration, was found to be reduce
d by approximately 70% via catalytic oxidation using AuNS@ySiO2. This treatment occurred over a short
residence time (0.68 sec) as the solution passed through the AuNS@ySiO2 layer. The measured reaction r
ate constant was 1.7 sec—1, indicating an improvement of approximately 5,700 times compared to the b
atch reaction at the same concentration of AuNS@ySiO2. This enhancement is attributed to the synergist
ic effects of nano-confinement and superior mass transfer within the membrane system. Furthermore, w
hen a laser was applied, the rate constant increased to 2.3 sec—1, likely because of the elevated tempe
rature-enhanced catalytic activity. These findings are expected to significantly contribute to the develop
ment of energy-efficient and high-performance water treatment technologies.
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+=&A)&: Modeling comparison of precipitation schemes and implications on aerosol diameter treatment f

or better sulfate aerosol production in the early summer rainy season over

Zdw: Atmospheric Environment(IF=3.70, JCR Ranking “3$] 33.33%, Scopus Ranking ‘3<% 10.14%, ES 0.
02385)

Q1-8-%42(Google Scholar 7]1&)/E A3 &A= 0/0
w7k 20253 05€

A(Z), #HolA: 349, 121117

A A}

ung, -
DOI: https://doi.org/10.1016/j.atmosenv.2025.121117

=& A49: In 2020, the Fine Particle Research Initiative in East Asia considering National Differences (F
RIEND) project was launched to understand air quality issues over Northeast Asia better. In the FRIEND
project, high-temporal-resolution measurements of gas and aerosol concentrations were taken simultaneo
usly at five key sites in Northeast Asia. In this study, we used the dataset at Beijing in China, Seoul in
Republic of Korea, and Noto in Japan. The second FRIEND campaign was conducted in early summer fr
om June 1 to 30, 2021. Compared with the results of the first FRIEND campaign conducted in winter, it
was revealed that the fraction of sulfate aerosol (SO42—) had dramatically increased in the upwind regi
on of Northeast Asia (Beijing and Seoul). This period corresponds to the early rainy season in Northeast
Asia; therefore, the role of the aqueous-phase oxidation process could be increased in SO42— productio
n. However, accurate modeling of precipitation is still challenging because of the parameterization in the
meteorological model. Thus, we investigated the microphysics and cumulus schemes in the meteorological
model and conducted 10 simulations. All schemes underestimated the precipitation amount and the cloud
fraction. Hence, SO42— concentration was underestimated with a lower conversion ratio from sulfur diox
ide (SO2) to SO42— (FS) at Beijing, Seoul, and Noto. At Seoul, the SO42— concentration was underestim
ated with the aerosol ion monitor (AIM) measurements, corresponding to PM2.5, but had an acceptable p
erformance level. The SO42— concentration at Seoul was sensitive to microphysics and cumulus scheme
s. However, the SO42— concentration was compared with aerosol chemical speciation monitors (ACSMs),
corresponding to PM1.0, in Beijing and Noto, and showed greater underestimation. The sensitivities of SO
42— concentration to the precipitation schemes were small at Beijing and Noto. The simulated aerosol di
ameter shifted to a coarser range (1-2.5 xm) in the second campaign compared with the first campaign
dataset with increasing temperature and relative humidity. The international measurement network in the
FRIEND project demonstrates that the modeled aerosol diameter treatment must be revised carefully.
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+=&AE: Fragmentation characteristics of abrasive particles for hard rock drilling with waterjet energy

parameter

A4d9: Journal of Rock Mechanics and Geotechnical Engineering(IF=10.20, JCR Ranking %] 1.54%, Sco
pus Ranking $] 3.49%, ES 0.01099)

¢1-8-4~(Google Scholar 71&)/EA 3 Q&A= 0/0
w7k 20253 05€

A(®), #HeolA: 17(5), 2713-2726

A A x
DOIL: https://doi.org/10.1016/j.jrmge.2024.09.037

=& A: The use of abrasive waterjets (AWJs) for rock drilling offers advantages in urbanized areas, 1
ocations that are vulnerable to damage, and piling operations. However, the overall operational cost of
AW]J systems remains high compared to that of conventional drilling methods, which constrains the long-
term industrial application of AWJs. For instance, the abrasive costs account for over 60% of the total p
rocess cost, but the recycling of abrasives remaining after drilling could significantly reduce machining c
osts. In this study, the post-impact characteristics of abrasives were explored, aiming to enhance their r
ecyclability. The physical properties and particle distribution of used abrasives vary depending on the jet
energy, ultimately affecting their recyclability and recycling rate. The particle properties of used abrasiv
es (particle size distribution, particle shape, and mean particle size) were compared under different wate
rjet energy variables (standoff distance (SOD) and water pressure) and test conditions (dry and underwat
er). Furthermore, the collision stages of the abrasive particles within a waterjet system were classified a
nd analyzed. The results revealed that abrasive fragmentation predominantly occurred due to internal col
lisions within the mixing chamber. In addition, an attempt was made to optimize the waterjet parameters
for an economical and efficient operation. The findings of this study could contribute to enhancing the c
ost-effectiveness of AWJ systems for rock drilling applications.
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=84 &: Evaluating the relationship between RMR and Q-system for improved classification of faulted r
ocks and weak rocks

Zd": Scientific Reports(IF=3.90, JCR Ranking ‘&% 18.52%, Scopus Ranking “&¢] 8.19%, ES 0.88141)
?18-9°(Google Scholar 71&)/ ¥ = A-&A 4= 1/0.26

w7 20253 05¢

A(Z), #)A: 15, 17121

A A}

DOIL: https://doi.org/10.1038/s41598-025-01985-1

=& A9: Rock mass classification systems play a critical role in tunnel excavation and support design
by evaluating key parameters such as uniaxial compressive strength, discontinuity conditions, and ground
water conditions. To improve reliability, multiple classification systems, particularly RMR and Q-System, a
re often utilized together. However, existing correlation equations between RMR and Q are generally der
ived from datasets representing intact rock masses and may not adequately capture the geological compl
exities of faulted zones. This study aims to establish new site-specific correlation equations for faulted a
nd weak rocks using geological survey data from tunnel excavation sites in the Ulsan and Gyeongju regi
ons of South Korea, where fault zones are prevalent and classification accuracy is critical due to the pr
oximity to nuclear infrastructure. Regression analyses yielded the equations RMR = 2.2InQ + 22.4 for faul
ted rocks and RMR = 4.5InQ + 40.9 for weak rocks, with determination coefficients (R2) of 0.65 and 0.4
8, respectively. The results confirm that existing generalized equations may fail to accurately estimate gr
ound support requirements in faulted conditions. These findings contribute to improved classification relia
bility and safer tunnel support design strategies in geologically complex environments.
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=&A&: Pre-whitened wavelet analysis to evaluate the relationship between environmental factors and
groundwater responses at a delta plain in the downstream region of Nackdong river Basin, South Korea

A'd9: Journal of Hydrology(IF=6.30, JCR Ranking %] 7.36%, Scopus Ranking 4] 5.75%, ES 0.06712)
21-8-°(Google Scholar 7]&)/E78¥ 1-&A < 0/0

w7k 20253 06¢¥

A(®), #Ho)A: 654, 132856

A A}

DOIL: https://doi.org/10.1016/j.jhydrol.2025.132856

=& 4. Groundwater variation in a delta plain at estuarine rivers is important for agricultural product
ivity and the development of a suburban area. A time-frequency analysis is necessary for better underst
anding the causal relationship between groundwater level and salinity and hydrological and meteorological
conditions. The conventional wave analysis requires further development to properly handle the common
driver if two time series share identical stochastic structures. As part of this study, we developed an im
proved wavelet coherence analysis to delineate causality configurations using a pre-whitening scheme. R
esidual series of river water and groundwater level were obtained by using the structure of a time serie
s model for air pressure. Pre-whitening wavelet analysis removed the majority of common coherences b
etween river water level and groundwater responses within 6 h. Additionally, substantial air pressure wa
velet coherences (between 10-100%) were eliminated by the proposed method for time intervals exceedi
ng 6 h. As a result of applying the proposed method to groundwater level and salinity responses, it has
been demonstrated that eliminating the stochastic structure can help identify time-dependent impacts of
extreme events, as well as improve our understanding of coherence relationships across a wide range of
time and frequency scales.
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=&A & Photothermal cancer treatment with laser-activated yolk-shell nanoparticles and synergistic co
mbination of chemotherapy

A¥dw: Chemical Engineering Journal(IF=13.20, JCR Ranking “$¢| 3.61%, Scopus Ranking 3% 2.08%, ES
0.41889)

?1-8-4=(Google Scholar 71F)/EA o Q1-8&A = 2/0.15
w7k 20253 06€

A®), HolA:

A A}

DOIL: https://doi.org/10.1016/j.cej.2025.162919

=& A49: Synergistic chemo-photothermal therapy is a robust and reliable strategy for the effective eli
mination of cancer cells. In this study, we introduce a developed therapeutic approach that integrates ph
otothermal therapy (PTT) via yolk-shell gold nanoparticles (YS-GNP) with doxorubicin (DOX)-mediated ch
emotherapy to enhance anticancer efficacy. YS-GNP was meticulously engineered as a highly efficient p
hotothermal agent, utilizing the localized surface plasmon resonance of gold nanoparticles within the yolk
-shell structure. Upon near-infrared laser irradiation, YS-GNP effectively induced cancer cell death unde
r mild hyperthermic condition. In vitro studies on HeLa and YD10B cancer cell lines demonstrated that t
he combination therapy (YS-GNP/DOX/Laser) significantly improved therapeutic outcomes compared to m
onotherapies, selectively targeting cancer cells while minimizing damage to normal cells. The enhanced a
nticancer effects were attributed to the complementary mechanisms of DOX-induced reactive oxygen sp
ecies generation and YS-GNP-mediated lysosomal disruption. Furthermore, inhibition of heat shock protei
ns (HSPs) substantially amplified cancer cell death, highlighting the multifaceted mechanisms underlying t
he PTT approach. In particular, significant reductions in HSP70 expression (1.45-fold in YD10B, 1.96-fold
in HeLa) and HSP90 expression (1.58-fold in YD10B, 5.88-fold in Hela), support the synergistic anticance
r effect and mechanism of DOX and PTT. This dual approach, which combines photothermal therapy an
d chemotherapy, enhances treatment precision and pathological site-specific accumulation, presenting stro
ng potential for clinical translation.
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=& A& Photothermal-assisted cleaning and reusability of MXene-MWCNT membranes for efficient oil-
water separation

ZAd: npj Clean Water(IF=11.40, JCR Ranking %] 2.29%, Scopus Ranking ‘¢l 2.30%, ES 0.00447)
21-8-°(Google Scholar 7]&)/E78¥ 1-&A < 0/0

w7k 20253 06€

A(F), oA 8, 54

DOI: https://doi.org/10.1038/s41545-025-00485-z

=& 4v: Membrane-based separation can efficiently treat oily wastewater; however, the trade-off bet
ween flux and oil rejection, as well as susceptibility to oil fouling, particularly when dealing with highly
viscous oils, often limits its applicability. To address these limitations, MXene-multi-walled carbon nanotu
be (MWCNT) composite membranes were fabricated, exhibiting improved permeate flux and anti-fouling
performance. The fabricated MXene-MWCNT membrane showed an oil emulsion permeate flux exceeding
19 L/m* «h (LMH), along with a high oil rejection efficiency (~95%), effectively mitigating the conventio
nal trade-offs associated with membrane-based separations. However, the membrane was susceptible to i
rreversible oil fouling when exposed to highly viscous oils, thus challenging sustainable operation. To ove
rcome this issue, a photothermal-assisted cleaning strategy was employed. This approach enhances localiz
ed photothermal heating to reduce fouling and enhance membrane reusability. The MXene-MWCNT mem
brane maintained an adequate flux recovery rate (>60%) and a stable oil rejection efficiency (~99%) over
four operational cycles. In comparison, membranes without photothermal cleaning achieved a flux recove
ry of only ~7% under similar conditions. Given its high permeate flux, excellent oil rejection performanc
e, and enhanced anti-fouling properties achieved via photothermal-assisted cleaning, the MXene-MWCNT
membrane offers a sustainable and effective solution for practical oil-water separation applications, parti
cularly when treating wastewater containing highly viscous oils.
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+=EA) & Optimizing Intersystem Crossing Dynamics for Triplet-Triplet Annihilation Upconversion: Aromat
ic Donor Modulation in Donor-Acceptor-Heavy Atom Molecular Architectures

Z4dw: JOURNAL OF PHYSICAL CHEMISTRY C(F=3.20, JCR Ranking ‘%] 51.35%, Scopus Ranking ‘3]
24.24%, ES 0.07653)
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=& A9: Triplet-triplet annihilation upconversion (TTA-UC) is a photophysical process that converts lo
w-energy photons to higher-energy light. It has gained significant attention owing to its unique anti-Stok
es photoluminescence properties and potential applications. However, developing an optimal triplet photos
ensitizer capable of achieving a high UC efficiency at a low power density remains a major challenge. I
n this study, we synthesize a series of donor-acceptor-heavy atom (D-A-H) molecules (BEN-BDP-2I, NAP
-BDP-2I, ANT-BDP-2I, PY-BDP-2I, and PERY-BDP-2I) by integrating aromatic hydrocarbon moieties (ben
zene, naphthalene, anthracene, pyrene, and perylene) as donors (D), BODIPY as the acceptor (A), and io
dine as the heavy atom (H). All of the synthesized compounds exhibit exceptionally low threshold intensit
ies (Ith), ranging from 16 to 26 mW/cm2. Notably, PY-BDP-2I demonstrates the highest singlet oxygen q
uantum yield (¢ A = 0.948) and UC quantum yield (¢ UC = 5.21%). Additionally, computational chemistry
and electrochemical analyses explore the correlation between the donor type and intersystem crossing (IS
C) mechanisms. Femtosecond and nanosecond transient absorption spectroscopies provide an in-depth inv
estigation of excited-state dynamics. The D-A-H-type triplet photosensitizer proposed in this study is exp
ected to play a crucial role in the future design of high-performance UC systems.
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=&A&: CNT spacer-induced cooling crystallisation: a novel approach to mitigate membrane scaling in
membrane distillation without chemicals

Zd9: npj Clean Water(IF=11.40, JCR Ranking A+$¢] 2.29%, Scopus Ranking A+$] 2.30%, ES 0.00447)
21-8-°(Google Scholar 7]&)/E78¥ 1-&A < 0/0

w7k 20253 07€

A(F), #olA: 8, 62

] A}

DOL: https://dai.org/10.1038/s41545-025-00493-z

=& 4. Membrane technology is crucial for water treatment as it effectively separates and rejects po
llutants. However, its industrial application is often limited by membrane scaling and fouling issues, whic
h degrade membrane performance and affect the efficiency and longevity of membrane systems. Our pr
evious study demonstrated that a 3D-printed carbon nanotube (CNT) spacer improved membrane perform
ance by increasing the membrane flux and controlling scaling in membrane distillation. Here, we present
a detailed mechanism by which a CNT spacer mitigates membrane scaling by inducing cooling crystallisat
ion. The CNT spacer delayed crystallisation and reduced crystal adhesion on both the membrane and spa
cer surfaces. Additionally, the presence of the CNT spacer resulted in the formation of larger crystals t
hat are less likely to adhere to surfaces. The nanoscale roughness and nanochannels created by the exp
osed CNT in the spacer appeared to strengthen hydrogen bonding within the solution, further delaying c
rystallisation and reducing crystal adhesion. These findings were corroborated by comparing the experime
ntal observations with theoretical predictions derived from our mechanistic model, providing a comprehen
sive understanding of the scaling mitigation process. Our approach addresses several limitations of memb
rane technology, enhancing performance and reducing scaling and fouling risks, paving the way for broa
der application in water treatment.
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=84 &: Estimation of coarse aggregate properties in concrete using hyperspectral imaging and machin

e learning

ZA4dw: Construction and Building Materials(IF=8.00, JCR Ranking “+¢] 4.37%, Scopus Ranking 3¢ 3.4
3%, ES 0.161)

Q1-8-%42(Google Scholar 7]1&)/E A3 &A= 0/0
¥7E: 20251 08¢

H(Z), FHo)A: 487, 142073

A A}

DOI: https://doi.org/10.1016/j.conbuildmat.2025.142073

=& Adw: The characteristics and quality control of concrete are critical to ensuring the performance a
nd durability of civil infrastructure. While numerous experimental methods and quality control techniques
have been developed, recent advancements in artificial intelligence (A and Machine Learning (ML) offer
new opportunities for automating and improving the analysis of concrete properties. This study proposes
a novel approach for classifying and quantifying concrete constituents—aggregate, mortar, and pore—usin
g hyperspectral imaging (HSI) combined with machine learning algorithms. A fusion technique integrating
eXtreme Gradient Boosting (XGBoost)-based pixel-level classification with the Segment Anything Model (S
AM) for object-level segmentation was developed and applied to spectral reflectance data from HSI. The
proposed workflow is fully automated, requiring no manual intervention, and demonstrated improved class
ification accuracy over conventional image-based methods. When applied to actual concrete specimens, t
he model achieved a high degree of accuracy, with an aggregate area ratio estimation error of less tha
n 4.0 %. Furthermore, particle size and shape characteristics derived from cross-sectional images showed
strong agreement with those of the actual aggregates. This study demonstrates the potential of HSI-AI f
usion for automated, non-destructive analysis of concrete materials. However, to further advance the de
velopment of precise and scalable concrete quality management systems, future work is needed to impro
ve spectral resolution, reduce system complexity for field deployment, and enhance algorithm robustness
across diverse concrete types.
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=84 &: Dynamic characteristics test of safety class cable for nuclear power plants

A¥d9: Nuclear Engineering and Technology(IF=2.60, JCR Ranking “+¢l 17.07%, Scopus Ranking “<¢l 19.
48%, ES 0.00766)
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A(Z), FH o)A 57(8), 103557
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DOI: https://doi.org/10.1016/j.net.2025.103557

=& 9. The purpose of this dynamic characteristic test is to verify that the damping ratio used in th
e seismic analysis of the battery connection cable that constantly stores the emergency power of a nucl
ear power plant is 5 % or higher, and to confirm that the structural integrity of the cable supplied to t
he nuclear power plant is safe. The dynamic characteristic test method of the cable was performed usin
g the same sample as the cable installed in the battery for a nuclear power plant, and the dynamic cha
racteristic test was performed with reference to the Korean standard (KS B ISO 7626 [1, 2, 3], KS I ISO

10846 [4], KS M 6665 [5]). The test results proved that the damping ratio of 5 % applied to the seismic
analysis of cables so far is reliable.
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=84 & Region-specific characterization and ecotoxicity assessment of PAH compounds in winter PM2.5
from three capital cities in Northeast Asia

A4 Journal of hazardous materials(IF=11.30, JCR Ranking “$¢l 5.08%, Scopus Ranking 3¢ 1.02%, E
S 0.18893)
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DOIL: https://doi.org/10.1016/j.jhazmat.2025.138536

=& A4 Industrialization and urbanization in Northeast Asia have heightened PM2.5 pollution, posing si
gnificant public health risks. This study examined the spatial and chemical variability of polycyclic aroma
tic hydrocarbons (PAHs) and their ecotoxicity in winter PM2.5 from three capitals—Ulaanbaatar (UB, Mon
golia), Beijing (BJ, China), and Seoul (SE, South Korea)—using two-dimensional gas chromatography time-
of-flight mass spectrometry (GCXGC-TOF MS). PM2.5 samples collected between December 15, 2020 an
d January 14, 2021 revealed UB had the highest concentrations (85.7 + 36.7 xg m—3) and PAH levels
(758.9 + 224.7 ng m—3), primarily from coal combustion and biomass burning. BJ (30.3 + 16.9 xg m—
3; 414 £+ 184 ng m—3) and SE (26.0 + 144 g m—3; 6.2 = 2.4 ng m—3) had lower PAH levels but
a higher share of secondary products, including oxygenated (OPAHs) and nitrogen-containing PAHs (NPA
Hs). Overall, 646 PAH compounds were identified: UB was dominated by methylated alkyl and sulfur-cont
aining PAHs, while BJ and SE had more hydroxylated and carbonylated PAHs. QSAR ecotoxicity analysis i
ndicated the highest toxicity in SE from hydroxylated PAHs and a broader toxic range in UB. These find
ings support air quality strategies to reduce coal combustion in UB and secondary PAH formation in BJ
and SE.
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=&A5: New particle formation characteristics and mechanisms of secondary PM2.5 in Seoul and Seosa
n in the Republic of Korea during 2020-2022

Zd9: Urban Climate(F=6.90, JCR Ranking <] 7.21%, Scopus Ranking 3<% 4.30%, ES 0.01319)
¢18-4=(Google Scholar 712)/E 31 A-LX 4 1/0.14

w7k 20253d 08¢

A®), #HolA: 62, 102565

A2}

DOIL: https://doi.org/10.1016/j.uclim.2025.102565

=& 4A9: Air pollution caused by particulate matter (PM2.5) adversely affects environmental and human
health. A lack of understanding of the characteristics and mechanisms of secondary aerosols has limited
the mitigation of atmospheric PM2.5. This study aims to investigate the spatiotemporal characteristics and
mechanisms of new particle formation in the Republic of Korea (ROK). Four intensive monitoring campai
gns were conducted at the Seoul (SE, megacity) and Seosan (SS, sub-urban) sites in different seasons du
ring 2020-2022 based on real-time measurements. The mean growth rates at both sites were > 2 times
higher during the summer, with a higher concentration of gaseous precursors than during the other seas
ons. Mean nucleation rates (NRs) were > 2 times higher during the winter at SE due to lower temperatu
res and condensation/coagulation sinks in this season than the other seasons. However, the mean NRs at
SS were > 4 times higher during the summer due to higher sulfuric acid (H2SO4) concentrations than du
ring the other seasons. Plotting NRs versus sulfuric acid concentrations revealed that the nucleation mec
hanisms of secondary PM2.5 formation were in the middle of the H2SO4-ammonia (NH3)-water and H2S
O4-dimethylamine-water ternary systems during the summer and closer to the NH3 ternary system durin
g the other seasons. This seasonal difference may be caused by the decrease in the contribution of NH
3 ternary nucleation at elevated temperatures in the summer.
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=&A&: Influence of joint stiffness and roughness on elastic wave propagation in jointed rock masses

Adw: KSCE Journal of Civil Engineering(F=2.00, JCR Ranking “+$| 54.10%, Scopus Ranking ¢ 37.2
0%, ES 0.00659)

21-8-°(Google Scholar 7]&)/E78¥ 1-&A < 0/0
w7k 20253d 08¢

HA(®), #Ho)A: 29(8), 100179

A A}

DOI: http://doi.org/10.1016/j.kscej.2025.100179

=& 4. The propagation of elastic waves in jointed rock masses is affected by stress levels and joint
conditions, particularly joint stiffness, which remains underexplored. To investigate this, dental gypsum sp
ecimens with four levels of joint stiffness and three joint roughness coefficients (JRC) were used to stud
y the effects on wave propagation. Quasi-static resonant column (QSRC) tests were conducted under diff
erent vertical stress levels to assess the impact of joint stiffness and roughness on elastic wave velocity.
The results showed that joint stiffness significantly influenced P-wave velocity, with a reduction in stiffn
ess leading to a noticeable decrease in velocity. Additionally, increased joint roughness lowered P-wave
velocity but increased S-wave velocity, suggesting joint stiffness has a stronger effect at higher stiffness
levels. Smoother joints reduced S-wave velocity and increased stress sensitivity under normal stress. Alth
ough joint roughness had a lesser effect on S-wave velocity than P-wave velocity, it significantly impact
ed S-wave variations in weaker, low-stiffness joints. A velocity model was proposed to predict elastic wa
ve velocities under different stress levels and joint conditions, providing insights into the complex behavi
or of wave propagation in jointed rock masses.
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=84 & Multi-dimensional AE signal features in eccentrically loaded concrete structures: A machine lea
rning classification for damage progression

Zdw: APPLIED SCIENCES-BASEL(IF=2.50, JCR Ranking “¢$] 28.57%, Scopus Ranking “&$] 20.20%, ES
0.18094)

¢1-8-42(Google Scholar 71%)/ XA 3] Q1-&x]<=: 0/0
w7k 20253 08€

H(Z), o)A 15(13), 7243

Rz}

DOI: https://doi.org/10.3390/app15137243

=& M. Acoustic emission (AE) signals exhibit a strong correlation with concrete damage. However, th
e relationship between column damage and AE signals under eccentric loading conditions, combined with
the application of traditional RA-AF classification methods for crack characterization, demonstrates limita
tions. These approaches provide insufficient resolution to accurately identify damage types throughout th
e entire structural failure process. This study employed K-means clustering algorithm and Gaussian mixtu
re models (GMMs) to analyze AE signal features from reinforced concrete (RC) columns undergoing failu
re under the eccentric compression loading of different eccentricity. Subsequently, a random forest mode
1 was used for automated damage stage classification. Experimental results demonstrate that the damage
progression in eccentrically compressed columns comprises four distinct stages, each exhibiting unique A
E signal characteristics. The integrated approach of clustering and random forest modeling demonstrates
robust feasibility in identifying AE signal patterns associated with specific damage stages, achieving an 8
5% recognition rate for damage stage classification. These findings provide quantitatively validated evide
nce supporting the efficacy of machine learning-based methodologies for enabling stage-specific damage
characterization in structural health monitoring applications.
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+=EA)E: Multi-Objective Optimization of Steel Slag-Ceramsite Foam Concrete via Integrated Orthogonal
Experimentation and Multivariate Analytics: A Synergistic Approach Combining Range-Variance Analyses
with Partial Least Squares Regression

Z'dw: APPLIED SCIENCES-BASEL(IF=2.50, JCR Ranking “¢$] 28.57%, Scopus Ranking “+%] 20.20%, ES
0.18094)

21-8-°(Google Scholar 7]&)/ ¥ 1-&A < 0/0

w7k 20253 08€

H(Z), o)A 15(15), 8591

Az e e e e e e e e
DOI: https://doi.org/10.3390/app15158591

=& Aw: This study aims to enhance the performance of an innovative steel slag-ceramsite foam conc
rete (SSCFC) to advance sustainable green building materials. An eco-friendly composite construction mat
erial was developed by integrating industrial by-product steel slag (SS) with lightweight ceramsite. Emplo
ying a three-factor, three-level orthogonal experimental design at a fixed density of 800 kg/m3, 12 mix
proportions (including a control group) were investigated with the variables of water-to-cement (W/C) ra
tio, steel slag replacement ratio, and ceramsite replacement ratio. The governing mechanisms of the W/
C ratio, steel slag replacement level, and ceramsite replacement proportion on the SSCFC’ s fluidity and
compressive strength (CS) were elucidated. The synergistic application of range analysis and analysis of
variance (ANOVA) quantified the significance of factors on target properties, and partial least squares re
gression (PLSR)-based prediction models were established. The test results indicated the following signific
ance hierarchy: steel slag replacement > W/C ratio > ceramsite replacement for fluidity. In contrast, W/
C ratio > ceramsite replacement > steel slag replacement governed the compressive strength. Verificatio
n showed R2 values exceeding 65% for both fluidity and CS predictions versus experimental data, confir
ming model reliability. Multi-criteria optimization yielded optimal compressive performance and suitable fl
uidity at a W/C ratio of 0.4, 10% steel slag replacement, and 25% ceramsite replacement.
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