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Seasonal Variation and Emission Sources of
Polycyclic Aromatic Hydrocarbons at a Rural Site in Ulsan

Tuyet Nam Thi Nguyen - Kuen-Sik Jung - Ji-Min Son -
Hye-Ok Kwon - Sung-Deuk Choi*
SHe &Y BN DG TR

*Corresponding author: sdchoi@unist.ac.kr

Abstract

Polycyclic aromatic hydrocarbons (PAHs) in gaseous and particulate phases (n=188) were
collected in Ulsan for four seasons (June 2013~May 2014) to understand the PAH season-—
al variation and emission sources. The target compounds were 16 US-EPA PAHs, except
for napthelane, acenapthylene, and acenapthene. Diagnostic ratios, principal component
analysis, and positive matrix factorization were applied to identify seasonal emission sour—
ces of PAHs. The highest and lowest PAH concentrations were observed in winter and
spring, respectively. In addition, concentration of the gaseous phase (4.11 ng/m®) was ap-
proximately two times higher than that of the particulate phase (2.55 ng/m®). Contributions
of the gaseous or 3-4 ring PAHs (i.e, Flu, Phe, and Ant) were dominant in summer,
whereas those of the particulate or 5-6 ring PAHs (i.e., BKF, BaP, Ind, DahA, BghiP) were
higher in winter. For source identification, the main PAH source in winter was coal
combustion. Autumn and spring shared the similar PAH emission sources, including ex-—
haust from transportation activities and biomass burning. Summer also had mixed PAH
sources, including engine emissions and pyrogenic or coke ovens, originated from the in-

dustrial areas of Ulsan and affected the sampling site by the primary seasonal wind.

Key words: PAHSs, seasonal variation, source identification, Ulsan
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Seasonal Variation of Halogenated Polycyclic Aromatic
Hydrocarbons in Ambient Air of Ulsan

Quang Tran Vuong - Seong-Joon Kim - Sung-Deuk Choix*
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*Corresponding author: sdchoi@unist.ac.kr

Abstract

Halogenated polycyclic aromatic hydrocarbons (Halo-PAHs) are a new group of PAH
derivatives of which some were reported to show adverse impacts on human health than
their corresponding parent PAHs. In this study, passive air samplers equipped with polyur-
ethane foam (PUF) disks were used to monitor the pollution of Halo-PAHs at 20 sampling
sites in Ulsan during four seasons in 2013 to investigate the seasonal variation. Among
the target 21 chlorinated PAHs (CIPAHs) and 9 brominated PAHs (BrPAHs), 9-CIPhe and
2-BrFlu were the most abundant species in the atmosphere with the annual mean concen-
trations of 49-123 pg/m’® and 0-482 pg/m’, respectively. Halo-PAHs were recorded to be
higher in warm seasons than in cold ones and were greatly influenced by the wind pat-
terns in Ulsan. This is so far the first study reporting atmospheric levels of Halo-PAHs in
South Korea and necessary to investigate further for deeper understanding 9about their
behavior in ambient air.

Key words: halogenated PAHs, chlorinated PAHs, brominated PAHSs, seasonal variation
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Indoor pollution of PCDD/Fs affected by
fire accident in parking lot
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(Correlation Analysis between PM;o and PMys Data from
the Air Monitoring Network in Ulsan)
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(Contribution of Individual Industrial Complexes to
PM;, Pollution in Ulsan Derived by Air Dispersion Models)
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(A Study on Landscaping Stones Containing Asbestos of
Some Parks in Seoul)
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Seung-Sung Yoo * Soo-Mi Eo - Kweon Jung
ANEEEANBARZ AT
Seoul Metropolitan Government Research Institute of Public Health and Environment
Author: co90mp@seoul.go.kr

Abstract

In Korea, to create landscapes that match the surrounding environment, asbestos—-con-—
taining landscaping stones collected from quarry near the asbestos mine have been used
extensively in schools, parks and rivers nationwide. The problem is that the risk of ex-
posure to airborne asbestos can be low in these landscapes now, but the possibility of ex—
posure to airborne asbestos can be high due to long-term effects of environmental factors
such as anthropogenic processes, weathering, rainfall, and natural disasters in the future.
The purpose of this study is to investigate whether or not asbestos is contained in land-
scaping stones distributed in Seoul-owned some parks. In this study, 225 solid samples
were taken from 19 autonomous regions and 51 parks of Seoul-owned parks which have
landscaping stones from 2014 April to 2015 November. After 2 to 10 samples from asbes—
tos—containing possible landscaping stones were collected by visual inspection, qualitative
analysis was carried out using PLM (Polarized Light Microscope) according to Tthe Asbestos
Survey and Quality Control Regulations; of the Ministry of Employment and Labor. Then
XRD (X-ray diffraction spectroscope) and TEM (Transmission Electron Microscope) were
used to confirm the shape, element composition and crystal structure of the particles. PLM,
XRD and TEM results, asbestos of amphibole series in 40 samples (about 18%) out of 225
samples was detected. Of 40 samples, 21 samples were actinolite asbestos and 19 samples
were tremolite asbestos. In the case of asbestos—detected landscaping stones in parks, it is
considered that the possibility of asbestos exposure from them is not high so far, therefore
it 1S necessary to focus on maintenance of landscaping stones such as prevention of ex-
posure to airborne asbestos and damage to landscaping stones.

Key words: Asbestos, Landscaping Stones, PLM, XRD, TEM
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(Acidification and Pollution Characteristics of Precipitation at
Mt. Halla, Jeju Island, Korea)
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(Comparative Estimation to Improve Reliability of Automatic
Water Quality Monitoring Data in Nakdong River Basin)
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(Concentrations of Polycyclic Aromatic Hydrocarbons in
the dense coastal aqua—culturing areas)
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(Analysis of SVOCs from Industrial waste water)
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(Water Quality Distribution Characteristics and Risk Assessment
of Molybdenum in the Domestic Spring Water)
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Korean coastal waters)

(Evaluation of Tin—fee biocides contamination in
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A study on the distribution of natural radioactive materials in
Han River Basin
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(Comparative Evaluation of Manual and Automated Method in
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Abstract

Perfluorinated compounds (PFCs) have the strongest single covalent bond with fluorine
and carbon. The chemical structure of PFCs gives them unique properties, such as thermal
and chemical stability, that make them useful components in a wide variety of consumer
and industrial products, including paints, surface active agents, pesticides and personal care
products.

This study is to determine the concentrations of selected 8 PFCs in the finished water
samples were collected from 279 purification plants for 5 years (2012-2016) in Korea. Two
of these PFCs, perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA), have
received attention and were the most commonly detected. In this study the PFOS and
PFOA were also high detection frequency and concentration for 5 years, especially PFOA
and PFOS were in range of 0.0011-0.0476 pg/L and 0.0013-0.0202 pg/L in 2016, respectively.
The concentration of PFOA (0.084 pg/L) and PFOS (0.0069 pg/L) in water from purifica-
tion plants were found in Osaka Japan. The PFOS concentrations were relatively lower or
similar to the concentrations detected in this study. The PFOA concentrations in Japan were
much higher than those observed in this study and the concentrations of PFOA (0.010-
0.068 pg/L) in Germany were also higher.

These results will be provided preliminary data for further study characterizing the con-—
centration distribution and management of PFCs.

Key words: Perfluorinated compounds, PFOA, PFOS, purification plants
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contribution of nitrogen source in tributary
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Abstract

We investigated the distribution of nitrogen compounds in tributary through results of
multiple stable isotopes values (§%C, §®N, §°N-NH,, §°N-NO; and §%0-NO;) for water
and various kinds of fertilizers during March to November. The §°N-NH; and §°N-NOs
values in tributary during March to May showed ranging from 2.3 to 32.5%, from -2.1 to
7.9%0, respectively. While tributary are highly influenced by the nitrogen source from pigs
and cattle breeding sites during July to November, due to observed the significantly en-
riched values in both §°N-NH, and §°N-NOs, ranged from 1.2 to 45.8%, from 7.3 to 27.2
%0, respectively. Thirty samples of synthetic fertilizer and twenty—five animal manures
showed markedly different §°C values, ranged from -9.7 to -40.2%, and enriched &°N
values as expected, ranged from -1.9 to 19.6%.. These are preliminary data of the isotopic
composition of fertilizer in Korea. Therefore, a wider survey of fertilizers for organic-animal
manures and organo—mineral synthetic fertilizer production is needs to elucidate the natural
isotope variation. We calculated the contribution rate of NHy; and NO3; from various kinds
of fertilizer source according to the results of stable isotope. The contribution rates of N-
NH,; and "N-NO; from animal organic manures source were significant that ranged be-
tween 55 and 98%, while those of synthetic fertilizer as the primary material of orga-—
no-mineral fertilizer source were not significant ranging from 8 to 36%. With the modeling
approach we found a high range in the estimate proportion of fertilizer N, indicating that
the mixing models is good tool to reveal contribution of N source. However, we should be
chosen carefully end-member values. Better characterization of tributary §°N-DIN by bet-
ter measurements or a more detailed modeling approach will aid in understanding N-cycle
dynamics in freshwater ecosystem.

Key words: nitrogen stable isotope, organic fertilizer, tributary
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Abstract

Current research introduces utilization of stable isotope for identification of nitrogen
sources with conventional approaches (bulk carbon and nitrogen isotope of POM and nitro-
gen isotope of DIN) as well as new approaches (nitrogen and oxygen isotopes) in fresh-
water ecosystem. In this study organic matter origin and nitrogen sources is possibly
traced by both approaches suggesting that nitrogen sources should be identified in fresh-
water ecosystem using multiple stable isotope methods. In order to determine the suitable
sample concentration required for high precision and accuracy and the factors required for
optimal equipment conditions, certified reference materials were repeatedly measured with
various concentration range using TG-IRMS. To evaluate the precision and accuracy of
our analytical resutls, three reference materials (IAEA-NO-3, USGS 34 and USGS 35)
were analyzed repeatedly. Measured §°N and §%0 values of IAEA-NO-3, USGS34 and
USGS35 were 4.70.1%, and 25.6+0.5%), and -1.8+0.1%, and -27.8£0.4%, and 2.7£0.2%, and
57.5%0.7%0, respectively. These data are all consistent with recommended values within the
error. This indicates that our established method and measurement is reliable and thus can
be widely used to trace the contamination source of nitrate in freshwater ecosystem.
Therefore, organic matter origin and nitrogen sources is possibly traced by denitrification
method suggesting that nitrogen sources should be identified in freshwater ecosystem us-
ing multiple stable isotope methods.

Key words: nitrogen stable isotope, denitrification bacteria method, TG-IR/MS
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Analysis of 10 Trihalomethanes in drinking Water
Using Headspace—GC/MS

Bo Mi Woo'? - Ga Yeon Rho' - Eun Young Kim'! - Ju-Hyeon Park®
Jong Ho Choi® - Heesoo Pyo'*
'Molecular Recognition Research center, Korea Institute of Science and Technology
’Department of Chemistry, Korea university
*National Institute Of Environmental Research, Water Supply and sewerage Research Division
*Corresponding author: phs3692@kist.re.kr

Abstract

Chlorine used for disinfection and sterilization purposes in the water treatment process
produces several disinfection byproducts that exhibit carcinogenicity. Typical disinfection
by-products are trihalomethanes and haloacetic acid. Among the trihalomethanes, io-
dine-type trihalomethanes (I-THMs) in addition to the four types of trihalomethanes
(THMSs) including chloroform and the like are obtained by treating water containing iodide
ion (I-) with chlorine or ozone. It is known that it is more biotoxic and carcinogenic than
chlorine or bromine.

Analyzes of existing volatile organic compounds were mainly analyzed by Purge&trap
and headspace method. In this study, we tried to establish optimal conditions for 10 spe-
cies of trihalomethanes using headspace method. For the analysis using headspace method,
10 mL of sample was used, and the temperature was varied from 50 to 90°C for 15 to 60
minutes. And quantitatively and qualitatively analyzed using GC-MS under the same in-
strument conditions.

As a result of applying the pre-treatment method, the correlation coefficient (R2) of the
calibration curves showed good linearity of 0.99 or more. The detection limit was 0.02~0.5
ng/mL.

Key words: THMs, drinking water, Headspace, GC-MS
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(Analysis of Water Treatment Efficiency Using Water Treatment
System of Capacitive Deionization Technology)

AR - oA - e - MBI - AL - AL - AL
(EE S RERE DR RS DRRIES

L o F
oot =44 &9 H2(CDI, Capacitive Deionization)S ©]-&3&to] # %% thr} <ol
(BE=4d, 5% oS AAst=H 7P 34 olm, Atgtofe] 2 &o] 7538tk

Aol =& 3.0~5.0 GPM(Gallon per minute) 22 7)|@3}31 Lab-Test ¥ Pilot-Test
< AFsaA s Gk AEHHS 719 FAEAAT e AR
GPM +A 2 ZA& AAst] A v 2 FA49 @3 2xduste n& +
g d5E %7}0}“‘3}. ST xHEFAHL AAFAEYA(SEM), & §E1FE(TDS)
w] = Standard Methods 2510C¢] A% ZF=H, Na', Mg”, Ca”, CI, NO;, SO, NO;y &
O]QJEU}EJ—EHJ']UC)E o] &3ko] EA5FTh NaCls ©]-8-3ke] 300~1,000 mg/Le] AL
= Xﬂzo}oq oy ﬁﬂ st o TDSE & 2329 Alztell #Agle] 84.8% AALES Bt
A3 32 300 sec, AA 200 sec, B2 90 sec

o] A A %k-—%o] 2542 74.2~84.6%, &2 300 sec, AA 200 sec, & 30 sec ZZNA
FgoleEHL 7215~878%9 =2 AAEES YERUAT & A4 CDI A=
gl Ao 2 YEGL AEe] E@s7t 7tsd Af vheke
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Analysis of disinfection byproducts in drinking water by
Dispersive Liquid—Liquid Microextraction

Jiwon On? - Jeong Yun A! - Lee Yoon Hye'! - Seungki Kim' - Sangwon Lee® -

Seung-Woon Myung® - Hee Soo Pyo'*
'Korea Institute of Science and Technology, Molecular Recognition Research Center,
*Department of Chemistry, Korea University,
*Department of Chemistry, Kyonggi University
*Corresponding author: phs3692@kist.re.kr

Abstract

Disinfection byproducts (DBPs) generated by reaction between chlorine and organic mat-
ter in water system. More than 600 DBPs have been detected and classified according to
their toxicological effect. Trihalomethanes (THMs) and haloacetic acids (HAAs) are the most
prevalent DBPs in drinking water. Recently, there has been an increase interest in the
presence of other DBPs such as haloacetonitriles (HANs), haloketones (HKs). Nitrogen DBPs
(like HANs) may have greater toxicological effects than HAAs and THMs. Exposure to
DBPs in associated with the induction bladder cancers and adverse pregnancy outcomes.

Dispersive liquid-liquid microextraction (DLLME) is classified under LPME. DLLME has
attracted growing interest as a method for environment friendly and effective pretreatment
of various aqueous matrices. The method uses only tens to hundreds microliters of solvent.
In this study, we optimized conditions of DBPs analysis in drinking water by DLLME.

Key words: Disinfection byproducts, drinking water, Dispersive liquid-liquid micro—

extraction
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(Distribution Characteristics of Siloxanes in Sediments from
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Siloxanese 4FFu 3% 59 H7HA 2 AFES slll= 7lsol Qo] AFoly §&F T
FR Qe Bopo] Abgx 1 o) HF AFE T AP SllOaneSOﬂ Tﬂﬁﬁ ﬁﬁ’&%"é, ‘3%%
54, 540l Rl vk oo AxA] s FA AN o 2]
Siloxaneso gt AF7F wnjsta, FHed EFR QlAE ‘52":}. H]ra}’q 2 AT A =
Bk 2 FHE g A AE A= IH Siloxanes® TEFF+ %L E¥XEAS Y39 Siloxanes?
F Aol gt NG A V282 E&staA

2 AT AAEAE Ase IR 2 FHEg 1) AAs dAste] 20161 1290 )
st ¥4 i 2242+ Siloxanes?] 156%9] 3 (D4~7, L4~14)°] st 24 W
< B AEAES wAsste], A AlRRE AMESER o I 55— (2014)7F A<tk A W
o] F&to] Bttt AlRE dAH W F o] Acetonitrile®} Hexanel & 4417 59
a, olE %3 F GC-MSE o83t HE3S
onk 2 FHHY HAHAE W Total Siloxanes 3 =2 %= F+2 0.179
331) mg/kg dry wt.e] W8S YeER AL tCyclo Slloxanes-J T FF
0.004~0.238 (B 0.055) mg/kg dry wt.o] HYE YEIHA S W, tLinear Siloxanes?] &
& 0.174~0.467 (Ht 0.275) mg/kg dry wt.e] B9E YHElYAL 4 4 R X
HEW el Ao L147F =2 7l eE YeR At AR (Cyclo Siloxanes} tLinear
Siloxane?] #¥X =5 AHwd oo A A tlinear Siloxanes®] &< 7]o9%EE YERY
Atk

d71el AdRRFE B AT e BE FH A Sioxaneso]l HEEH AT whEbA, FF
Siloxanes®] =Wl FANA W FZ=FFH 2 Gl gk AEHA0 A9 RUE o] &
QT Aow FddAr),
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Spatial distribution of heavy metals in marine sediment from
Yeosu channel, South Korea

M. D. Hung, K. H. Lee, H. H. Jeong, H. J. Jeong, N. H. Lam, and H. S. Chox*
College of Fisheries and Ocean Sciences, Chonnam National University
*Corresponding author: hscho@jnu.ac.kr

Abstract

Widely distribution of heavy metals in Korean coastal environment has been well
documented. However, heavy metal researches in Yeosu channel are limited. Therefore, a
study about distribution of heavy metals in Yeosu channel where located at the southern
coast of Korea and near by the Yeosu Industrial Complex was carried out. In this study,
target heavy metal was Al, Cd, Cr, Cu, Fe, Li, Mn, Ni, Pb and Zn. Samples were collected
from 12 sites in November 2016 and January 2017. From the results average concen-—
trations were found in the decreasing order of: Mn > Li > Cr > Zn > Pb > Ni > Cu >
Al > Fe > Cd in the first sampling and Mn > Li > Cr > Zn > Pb > Ni > Cu > Al >
Fe > Cd in the second sampling. Both of two sampling times, the highest concentration
was Mn, 70.6+142.73 mg/kg dry wt. in 2016 and 994.6+136.12 mg/kg dry wt in 2017, while
the lowest concentration was Cd, 0.14£0.02 mg/kg dry wt in 2016 and 0.17+0.02 mg/kg dry
wt in 2017, respectively. This study contributes data for further understanding of heavy
metals distribution in Yeosu Channel.

Key words: heavy metals, sediment, Yeosu channel, Korea
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(Fates of Polycyclic Aromatic Hydrocarbons (PAHs) after
a Forest Fire)
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2

Forest fires are the main natural source of polycyclic aromatic hydrocarbons (PAHSs).
Due to their resistance to the biodegradation, PAHs are well known as persistent organic
pollutants (POPs) in the environment. After forest fires, residual ash above a soil layer can
be highly contaminated with PAHs. However, little is known about the fate of these con-
taminants, particularly about their susceptibility to be transferred deeper into underlying
soil or downstream during rainfall events. In this study, precipitation, organic carbon (OC)
content, and the X16PAHs in unburnt control soil, burnt soil, and ash were monitored for
16 months after a forest hillside a semi rural area of Ulsan. Whereas the ash was sig-
nificantly contaminated with PAHs, the PAH levels of the burnt soil were similar to those
of the control soil. Ashes are more exposed to PAH contamination than unburnt control
soil and burnt soil. As time passed, the levels of PAHs normalized by OC in the ash bed
also decreased. PAH and OC lost from ash bed were likely to have been removed by sur—
face runoff in a considerable amount of PAH rather than the proportion transferred to the
soil. The temporal variation of relative disappearance rate (RDR) was due to the gradual
evolution of the characteristics of ash bed and the mobility of PAH affected by
precipitation. Further studies of various conditions through lab scale experiment may be
useful for more understanding the fate of PAHs after forest fires.

Key words: PAHs, Ash, Soil, Forest fire, Washout
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(Polybrominated Diphenyl Ethers and their metabolites in
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E AFdAAE Ul dtelA wAaE Hamee] AWz ke digte] EEBEsiodd
of 8] 2 (Polybromonated Diphenyl Ethers, PBDEs)2} = ®W3a&E 9] dE2 Methoxylated
BDE (MeO-BDE)¢] %F{+F 9 F25 AT AT AEAEE £58 5 & A9
HBAA s AS AAGey, A7 A A4 & F53te] GC-HRMS=Z #4313
o} &A1 A3 PBDEs® MeO-BDEs X7 &7le Hl&| 79 $57F =4 Ao, =
A bR vlaLe A ok, F RF Zroll Al AW ol v} iAo R = UEY sl =E
dom g 7EAT fAe AAE Bk oA Fxe] A3, PBDEsE BDE47#
BDE997} ¢-Al8tS o™, tjAAl= 6MBDE47¥ 2MBDE68e] 74 vElskth 53], MeO-BDE
°] 749 PBDEsKUT iz or =7 HAEHo], tiatAle] A 4443 7 PBDEs® A=A
ul #EzE B ogiAbA P e HEko] S AoR A7bErh Tk fFAE] SHEE
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Key words: PBDEs, MeO-BDE, Mink whales (Balaenoptera acutorostrata)

-62 -



AW-03

OAaH] FAES T2 4 f7)9L 58X 9 Ass H7t
(Concentration and Risk Assessment of Total mercury and
Methyl mercury in Seafood from Korea)

ga)y, olad, WAL, @A, oUd, FEL, AT
SRt AT o 487 %

2 4 =

B ATE FAR F SO BEEES FHEHS sy A8 tan olF 237 44F
% 293 AARERY 4%, B2 23] 9@ 5 L f7 £ FES 24,
20 o BAE A7 £5 R4/ (DMA80), 714 LA 7] (GC-CVAFS)E o] &

stAth oAdF T T2 FU5S s 44 0017 0500 mg/kg(3 1 0.118 mg/kg), 0.007
~0.383 mg/kg(A <t 0.0 ° o= o3 F7)Fe w5+ 77 0.031
~0.160 mg/kg(H+ 0.081 mg/kg), 0.008~0.142 mg/kg(ﬁ:1L 0.060 mg/kg)elAt. AAF T
FEDAA F42d 714 2= 474 0.018~0.060 mg/kg (3w 0.048 mg/kg), 0.015~
0.057 mg/kg(3H 1t 0.040 mg/kg)olRNom, HZHANA T4 0019 mg/kgel AL F7]52

[e]
< HAEHA %—9)\]:]' FaE W e fUs

et Auy wA Ak BAoE fold
o] FPAL WATHr=0980, p<0.00D). FAE 158 F5L §715E FEE )R>
oA R <EZ7*)>°M1 (B2l A, 5 E(T-He) F #7152 (MeHg)e] 71o1&(Me
Hg/T-Hg)& o 28~98%(H T 69%)ol o™, H2t7 26~88%(H 1t 57%)0] 3 AAF
FEFS 64~95%(F T 83%)Gth FAHE 1§ MeHg/T-Hg@te QAF(FER)>0l7>%

245 ol 9.
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(Development of One Step Extraction and Purification of POPs in
Fishery Products Using Selective Pressured Liquid Extraction)
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2 AFolAE o, oludlFE £
PLEE ©]&g 2&3 Asstd %
& grfjo] =& Ln|¥l ofyt AA T AZF I oY AF ALt oA EUEH A] do]
B Ak gt o g g B4 x27A8 PLEE 1500 psi, 100C, 5min, 3 cycles, flush vol-
ume 60%, purge time 100 so]%lal, #24174]+= PAHs+= GC/MS, PCBs¢t OCPs= GC/HRMS
E o]l &3t o] Aol HAstE WL FAEARE(2~3 g8 FF A6 mL)Y A
Z7A20 g) flo T2 T AES AA-gFEE2WE9]) EFEE ALEete FE53 T
71Ee] FEA AAE Ao v Al AW 3 A5 YERAT (alumina 89%, Acid-sil-
icagel 86%, Florisil 79%). spiking labelled standard®] 3]4-&-2 165 PAHs 60.1~855%(71.5
185%), 35% PCBs 55.7~94.9%(80.2+11.3%), 9% OCPs 50.3~78.5%(65.5+9.99%)°] A t}. ©]

He RTEATEA(]F, x; NIST SRM 1946 2 2974A)°] A E3t9a, x3AFE4 9]
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Key words: Polycyclic aromatic hydrocarbons, in—cell cleanup, selective pressurized lig-
uid extraction (SPLE), seafood, bivalves
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(Optimization of an Analytical Method for Siloxanes in
Coastal Sediment and their Spatial Distribution)
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AELE HEAE, AAAEE, AAA, AS5AR Sl AMeHEE EX2A, 18y A5
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(A Study of Dissolved Ozone Sensor and Measurement System in
Amperometry)
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Abstract

Ozonation is an effective technique for sanitizing ultrapure water and treatment systems
and was introduced in the semiconductor industry over 25 years ago. With no permanent
addition of material, unlike other chemical oxidants, its powerful oxidizing properties make
ozonation an ideal treatment method. The actual disinfection occurs as the oxidation re-
actions damage and destroy critical components of microorganisms. Like chlorination, ozo-
nation also forms a residual, however due to its short life span it is negligible for pre-
ventive measures in distribution systems.

The ozone measurements are gaining in importance as the area of environmental ozone
applications to liquids and especially to water grows. Some a few methods can be enum-
erated, and each of them has only limited area of applications. The comparison of the
methods shows that there still is a need for rugged, reliable, ozone-specific, direct meas-
urement methods and sensors for measuring ozone concentration in ozonated water.

Unlike the traditional two-electrode amperometric technique, in this study uses three-
electrode technique: a gold working electrode, a gold counter electrode, and a reference Ag/
AgCl. This method avoids any voltage drift and gives excellent stability of measurement.

In this study, the reagentless dissolved ozone sensor is based on an amperometric sensor
which measures dissolved ozone directly, in most cases without the need for sample pre-
treatment of any kind.

Key words: Dissolved Ozone, Amperometric Ozone Sensor, Three Electrode System,
Ozone Disinfection
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(Analysis of Hexachlorobenzene and Pentachloronitrobenzene in
Disposable infant hygiene products using the GC—MS/MS)
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(Variations of Concentration and Accumulation of POPs by
Temperature Change)
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(Optimization of an Analytical Method for PCNs in
Fishery Products)

1 1 2 =12 2 3. = 1
AR - axul - 3R - QA - AL’ - FeA - AHE
7169 EABRTYN, S EAFEAARY LGEA}, (EGFIY S

orresponding author: sdchoi@unist.ac.
*C ponding auth dch t.ac.kr

R

Z 2] 9 3}y Z 29l (Polychlorinated naphthalenes: PCNs)& 7o) & 9% Zajubiia) dxed
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]
X

2

o d

(
==
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(Development and Validation of Online—SPE—UPLC—MS/MS for
Simultaneous Determination of Twenty—Five Environmental Phenols
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Abstract

Phenolic compounds, including bisphenol A(BPA), benzophenone-3(BP-3), alkylphenols
(APs), triclosan and chlorophenols, are widely used from personal to agricultural and in-
dustrial needs. Validated analytical methods to measure trace concentrations of environ-—
mental phenols in humans are essential for assessing exposure to phenols. We developed a
sensitive and accurate analytical methods for the simultaneous determination of 25 envi—
ronmental phenols, including bisphenol A, triclosan, eight alkylphenols, five parabens, four
chlorophenols, six benzophenones in human urine using online SPE-UPLC-MS/MS. The
analytes were extracted and preconcentrated with solid-phase extraction, and then quanti-
fied with UPLC-APCl(negative ion mode)-MS/MS using multiple reaction monitoring
mode. The mean recovery of analytes ranged from 88 to 126%, the accuracy was between
90.3 and 115.0% in urine, and the precision coefficient of variation was <15%. The method
allowed method detection and quantification limits of 0.070-0.281 ng-mL !, for 25-dichloro-
phenol and benzophenone-2 in urine, and 1.0-50ng-mL ! for 24 phenols and 1.0-10 ng-mL!
for triclosan. This method was further validated by the determination of phenols in human
urine samples that generated data regarding the exposure of various phenols to adults and
children without occupational exposure to phenols.

Key words: online SPE, environmental phenols, human urine, UPLC-MS/MS
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(Influence of Anthropogenic Sources on
Heavy Metal Pollution in Soil)
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(Development of W—Index(WI) as Evaluation Indicator for
the Environment—Friendly Car Washes in Seoul)
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(Noise Characteristics Caused by Speed Bump in
Urban Residental Zone)
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Spatial and temporal distributions of persistent organic pollutants
(POPs) in sediment from Busan Bay between 2003 and 2015
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Abstract

Persistent organic pollutants (POPs) are ubiquitous contaminants in different environ-—
mental compartments such as air, water, sediment and wildlife. Polychlorinated biphenyls
(PCBs), organochlorine pesticides (OCPs), and polybrominated diphenyl ethers (PBDEs) are
representative POPs nominated by the United Nations Environmental Programme (UNEP)
since 2001. Due to the environmental persistence and toxicity of POPs, these contaminants
have been regulated by international and domestic authorities. Despite this, studies are
scarce on temporal trend of POPs in coastal environment to assess the legislative action
on POPs. In our study, the concentrations of PCBs, OCPs, and PBDEs were measured in
surface sediments (n=41) collected in 2003 and 2015, to investigate the contamination sta-
tus, profiles, and temporal trends of these contaminants. The total concentrations of PCBs,
OCPs, and PBDEs in sediments collected in 2015 ranged from 0.20 to 41.2 (mean: 5.47)
ng/g dry weight (dw), 0.18 to 46.3 (mean: 4.40) ng/g dw, and 0.02 to 40.8 (mean: 7.06)
ng/g dw, respectively. Almost all of the POPs showed the decreasing trends from inner to
outer sites in sediment from Busan Bay, implying the presence of contamination source at
inside bay. The major congeners/compounds of PCBs, OCPs, and PBDEs were CB 153
(mean: 14% of >PCB), p,p-DDE (42% of >XOCP), and BDE 209 (69% of >PBDE).
Significant correlations (r=0.662, p<0.01**) were found between PCBs and DDTs, indicating
the similar source and behavior of these contaminants in coastal environment. The clear
declining trends (p < 0.0001) of PBDEs were found in sediments from Busan Bay between
2003 and 2015. Our finding indicates that domestic and global regulations on consumption
of PBDEs could be associated with the declining PBDEs levels in sediment in coastal
environment.

Key words: PBDESs; surface sediment; Declining trend; Busan Bay; Legislative action
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(Optimization of the analytical method for Zn and Ca
stable isotope ratios by multi—collector ICP/MS)
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(Determination of metal elements analysis technique in
shell using LA—-ICP/MS)
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(Application of oxygen stable isotope composition of
bivalve shells)
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(Establishment of screening method for
pesticides from bird perish)
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W F AOAC WS A&35t9 AAetdrh. dxgd A=+ LC-Orbitrap & #E41 7] (full
scan = 9 MS/MS scan RE)E o|&3to] 23y 3+ & Trace Finder ZZ 13 MZ
Cloud §§AFe]lE 9 NIST gtolHelg]lE o] &3te] i FAAF Al 5%FE ~a=dstdirh ®
3 LC 5ol =Ho] Erh3k &S GC/MSe Full scan = #4 E

£ ol&ste] ~agdstant Add dAy By ARds g4 2
oF frrl9aA Fok AUEA % F USS v%F F 2060IES AAs ] WA ES
FoA, 4895, dds 5o A=HYE LCMS/MS 2 GC/MS/MSE o] &3te] HAge

, 1A WHAZSIA = 39~799 ng/g, AHFIA = 125~2545 ng/g, AT 4 EEE
53.7~1264% 2 05~19.6%% WEFTE LC-Orbitrap 2 GC/MS == ¥4 A3 A =7
ol /1= monocrotophos, B Z#°l A1+ benfuracarb, carbofuran % =L #sj4tEo] HEH S ow,
C ZFoN A= carbofuran ¥ I #3]4HE carbosulfan, deltametrin, D % °ll 4] = phosphami—
done] A&=HArE B AFZ E3lo] LC-Orbitrap @ GC/MSZ o] &3dto] =5H #HAF 1S 4l
%3] Y 7teds o ¢ ATk AN GC/MSE HE /M3t s LC-Orbitrapel Bl &}
o] 10008) ©]/d 7] wtol GC-orbitrap -2 GC-ToF ¢ 1nws|lsddFRA7|E §3 F7F
ARl AG7F Has

Key words: =5 AN &7 =28y, LC-Orbitrap, GC/MS, QUEChERS
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(Study on exposure level and distribution of Bisphenols in
urine among Korean Adults)
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L 4 X

FHSA R 7 x2AE FARAY Aldxe] wet vt S9e] AR ED & F
& Fetsty] fste] 3d FUIR RAREE H7hES] JIARUHY /‘}%‘QE AA A7 =
ARZE e Fol gtk UlEuA Feol FHEAR }9‘4” ol477F ® ul = HlAFE A g
A, Bl2mE Ao dAEZ AFge wE d4S WYgste vHlamE F S 5 HAdERF 3T
LE2TES TotEkdd

oA A= 20150l F=ARE RE 194 o] Al oF 1,600 S o ® A Fxe Ul
5 *‘-;3%8% 7344 S B8 wE2FES dotstaa v Al sEE odA
o] A mE AF F LC- MS/MSE AREE EAEA, 1 FEE AW T AdlotEd T
5 B BASS guﬂ, Aoted Fx7F WHO #Ai2A W9(03~3.0 g/L)E Hold A&
= FAAANA A A et

AdelEld & BHAS v2adHE A F, SO 2k=HA(AM)S Zh7F 2109, 0.528, 0.209 1
g/g cr.olar, 718 H(GM)S Bl Aws AZF 1.075, ¥ 2¥lE S7F 0.037 ug/g cr.o] Atk ok
v v Fo] 29 A& vvre] ZAgko] 49% 2 7| i g AFEshA] kokth vl A
T wETTS A% & Sojo] #EH A o, dkA Aol thE Ao s v LA
2 Ao® FAEJY. g v 2dE Al AEERE ALEEE v 2dE F, S A, o
T HAESA 59 2 gEH HadE Ad vl v wE5FES BYTh

H Ase AR b AVE AEEA @2 ARE, 5 A37] AHSle] gmd H, heA A
43 JAE B3 HE A0E =EFF dHo|h

Key words: Human Biomonitoring, Korean National Environmental Health Survey,
Bisphenols
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Accumulation of persistent organic pollutants (POPs) and
emerging flame retardants in Eurasian magpie (Pica pica sericea):
Assessment of feasibility of biomonitoirng species for
urban environment

Kiwan Park!, Jae-Eun Lim!, Sang-Im Lee? and Hyo-Bang Moon!
'Department of Marine Science and Convergence Engineering, Hanyang University, Ansan 15588, Korea;
*Daegu Gyeongbuk Institute of Science and Technology, Daegu 42988, Korea

Abstract

Eurasian magpie (Pica pica sericea) is the residential bird species and is distributed in
urban and rural regions of Korea. Avian species have been utilized as biomonitoring spe-
cies because birds are vulnerable species for toxic environmental contaminants such as
persistent organic pollutants (POPs). In our study, the concentrations of POPs and emerg-
ing flame retardants such as novel brominated flame retardants (NBFRs) and dechlorane
plus (DP) were measured in the liver of Eurasian magpie (n=141) collected from seven re-
gions of Korea in 2004 and 2016, to investigate the contamination status, accumulation
profiles, regional difference, and temporal trends of these chemicals. The mean concen-
trations of PCBs, OCPs, PBDEs, NBFRs, and DP in liver samples were 24.4, 136 7.74, 0.10,
and 1.80 ng/g lipid weight, respectively. Signification correlations were found between the
concentrations of PCBs and OCPs (r=0.222-0.881, p < 0.01), PBDEs and their congeners
(r=0.570-0.965, p < 0.01), DP and their congeners (r=0.715-0.999, p < 0.001), indicating the
similar sources and bioaccumulation behavior. Almost all of the contaminants showed no
significant differences depending on the sex and growth stage. BDE 153 had significant
differences for growth stage. Most of the contaminants showed no significant differences
depending on the regions except for CB 180, >XPCBs, b-HCH, BDE 154, DP and their
congeners. From 2004 to 2016, BDE 154 only showed a tendency to increased (0.20 and
0.47 ng/g lipid weight, p < 0.016) in all of the contaminants. The presumption of this
study is that PBDEs was still using in some regions.

Key words: POPs; Flame retardants; Bird;, Dechlorane plus; PBDE
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Spatio—temporal distribution of bisphenol analogues and
benzophenones in marine sediment from
industrialized coastal regions in Korea
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Abstract

Bisphenol A (BPA) has been widely used as polycarbonate and epoxy resins, but re—
cently BPA is replaced into other analogues such as bisphenol F (BPF) and S (BPS). BzPs
are used in cosmetics, particularly as additives of sunblock cream. Although BPs and BzPs
are widely consumed in our daily life, limited information is available on distribution and
sources of these contaminants in coastal environment of Korea. Based on their physico—
chemical properties of BPs and BzPs, marine sediments could be final reservoir and sec—
ondary source of these contaminants in coastal environment. In this study, eight BPs and
five BzPs were measured in sediments collected from heavily industrialized coastal regions
(Ulsan, Onsan, and Masan Bays) using LC-MS/MS. The sediment core from Ulsan Bay
were measured for BPs to assess the historical trends. BPA, BPF, 4-hydroxy-benzophenone
(4OH-BP), and benzophenone-3 (BP-3) were predominant compounds (>70% detection rate)
in all samples. Total concentrations of BPs in sediments from Ulsan, Onsan, and Masan
Bays ranged from 0.9 to 112 ng/g dry wt, 4.8 to 42 ng/g dry wt, and 0.6 to 42 ng/g dry
wt, respectively. Sediments from rivers/streams showed the highest levels of BPs due to
intensive industrial activities. Total BzPs concentrations in sediments from Ulsan, Onsan,
and Masan Bays ranged from 0.4 to 4.1 ng/g dry wt, 0.1 to 2.7 ng/g dry wt, and <LOQ to
4.6 ng/g dry wt, respectively. Unlike BPs, the homogenous distribution of BzPs was found
in sediments from among bays surveyed. Significant correlations (r=0.455-0.983, p<0.05)
were found for the concentrations of BPA, BPF, and 4-OH-BP, indicating the similar
sources and environmental behaivor. BPA and BPF were significantly (p<0.01) correlated
with the contents of total organic carbon in sediments from Masan Bay. Concentrations of
BPA and BPF in sediment core from Ulsan Bay showed clear increasing trends over time,
implying gradual consumption of BPs in Korea.

Key words: Bisphenol, Benzophenone, Endocrine disrupting chemicals, Sediment
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(Robust high—throughput method for 8 phthalate metabolites in
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ol A - dolEo] 47 wZo] frk BA%
220 Al FAgo] W R Wk 5 A% FAE o) & Aol AANNRE o]
83 BARAEE = 3 of

1+ Online-SPE-UHPLC-MS/MS&
A

MECPP, MEHHP, MEOHP, MnBPZ % 84 % o°]
mLol®, MCNP, MCOP, MCPP+ 05~10 ng/mL, MEHHP, MEOHP+ 05~100 ng/mL,
MECPP, MnBP+ 2~200 ng/mLo= el 2442 0.997~0.999°] vt A& &= 92~
106%0llon, AEEE 1.1~4.0% M2 vetweh o] 4 %S ARESke] 100719 Q1A

28 ARE EA el

Key words: Human urine, Environmental phthalate, Online-SPE-UHPLC-MS/MS
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Online—SPE—-UHPLC-MS/MSE ©]&3t 4~ % OH-PAHs #4
(Robust high—throughput method for PAH metabolites in
human urine using Online—SPE—-UHPLC-MS/MS)
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L F X

O3S ©el e[ (PAHs) = AR 29 die 2 o 7hA 940 A
doll whet gi7l(Adl/e)Fo R MEEa Qo Ao dA=F £ T8 o=
S7bsl 1 Qlvl PAHsO| o ie whotz A g ohelz] Qlth o]59] A A x=ES Hrtaly)
A 28 9 aAE @ OH-PAHs 243 WES Abgsta glom, ugee 24
Wo]l 245 7] wio] GC/HR-MS$S GC-MS/MSHHE S F3 Whgoew ARgsta o) &
A9 GC= ¥4 & 749 OH-PAHsO] w9 53¢ dAAg #4434 fF=A3 345 AAokst
WA ZE AR7F e 23, BAGAEA Loss T S £ gtk H 2o olgd vF
S Rest7] 984 Online-SPE-LC-MS/MSE 4§38 A&7} Bax 3 QT o3k ulj4d o
2 B oo A = Online-SPE-UHPLC-MS/MSE 2 &3}o], OH-PAHs9 ¥4 7MsAS 2

Bt 4 ti4E 2L 2-Hydroxynaphthalene, 1-Hydroxypyrene, 1-Hydroxynaphthalene
o7 & 3 AXEolddr}t. 2-Hydroxynaphthalene®t 1-Hydroxynaphthalene®] #4% % W=
0.1~50 ng/mLel1 o™, 1-Hydroxypyrenes 0.025~25 ng/mLo]lth. A& el AMAL 0995
~0998= dzstdor, Aer= 83~115% % YERETE o]¢f 22 A= &9 Online-SPE-
LC-MS/MSE #&3le] oF 10% ]9 OH-PAHs tiAbAle] #g SA 24 IS 7)dsto]
ARG Brhe 9ol

Key words: Human urine; OH-PAHs; Online-SPE-UHPLC-MS/MS
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(Robust high—throughput method for 25 phenol metabolites in
human urine using Online—SPE—UHPLC—MS/MS)
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2 % B

BPAS} 22 dEfFe 4 2 Q7te] WiEuAl o ZAE AT F e 2E4E g
HAEA o] FAE FolV] A& f4, T 5 AAT THoE ALE FrAE ks o)
A A AR T I LAEH BF BAYES ntdE R @8 3ol olF Ay ¢
sk B g3 A7 2asith B Ao A= Online-SPE-UHPLC-MS/MSE AF&-31 &
A Aei FANS AAge A A4S grsy] Q) AdE, AL I5E T &
Ak o] H7EE Jdgstdth. A= 2-& Alkylphenols, Bisphenol A, Chlorophenols, Triclosan,
Benzophenones< ¥3%F3F 25 A #-o]t}, Triclosans A9 3k AE o] 45w W= 1~50 ng/

(o3

mLol" | Triclosan& 1~10 ng/mLo2 A @Al AAALE 0993~0.999%th A== 72~
114%s1 0w, AU == 3.0~87%, 3]48S 83~103% W9l & el

Key words: Environmental phenols; Online-SPE-UHPLC-MS/MS; Method validation
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JEoF YR A A = HIEL tho]2A B EA
(Spatial Distribution of PCDD/Fs in Surface Sediments collected
from Southeastern Coastal Regions)
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R

2

t}o] L4157 (Polychlorinated dibenzo-p-dioxins and furans, PCDD/Fs)+ A
Hlejezlo®w 37 Fo wWiEHn, 25F 5ol AL de FFEAF7IL
sistent organic pollutants: POPs)o]t}. POPs:= t7] 324 = AH /Y S 4
HAE FAF7] wiol, B8 POPse] #HF TAHAZ & = v & A 2
d FHAAA RS, FAF g4k #e) A 697 AAHoA AGEHAE ARE AFSAC 17F
to]SAFE aids dFEA 7 (GC/HRMS)E o]-&3te] #4359t PCDD/Fse #Hitsk
- 2] = 7}

o 1L j]
= 3 o Tow Eokom FIAHE AL YA AHELS FTAA Aol
Sl= Aoz e THp>0.005). EH"?L“E‘ A7 A OCDD7F oF 70% %2 7174 =& ¥X5 HY
o A o9 F4E8 98 A AdHEH] HARE o] &35k 3, A 24 B A 2~ 8 (Geographic
information system: GIS)< ]%3}04 PCDD/Fs9] A &4 FHEEE 3. o5 59,
M =S TEE B A w4 5 km oldld| A o] fAte], WRTe] ogk od
S FAT F A FF, 2 A Lot F5A
o

T ARE vgon faelAe) A6l we
2 F7% FEE dgelt
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