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Research on the Implementation of
AE_ 10 Sustainable Solutions for Water Lai Quang
11:45~12:00 Exploitation and Use of Water Resources ust Tuan
in the Limestone Areas in Vietnam
. . Identification of Inter-Basin Groundwater Dure
12:00~12:15 transfer Between adjacent Basins Ust Mulatau
12:15~12:30 Determination of maximum Water Level UST Lulit Habte

Rise of Lake Beseka
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£

Three phase Induction Motors (IMs) suffer from lower operational efficiency due to
excitation penalty and higher rotor losses. To alleviate this problem, Line Start
Permanent Magnet (LSPM) motors are replacing IMs due to its higher efficiency, the
absence of rotor losses along with line start capability [1]. LSPM motors can start
directly from the grid due to the electromagnetic induction in the rotor cage bars,
which produces cage torque during the asynchronous starting operation. Once the motor
achieves rated speed, cage torque vanishes, and it behaves like permanent magnet
synchronous motor (PMSM). Therefore, LSPM combines the advantages of IM, (line
starting ability and robustness) and that of a PMSM, (higher efficiency and almost
unity power factor). Therefore, LSPM is widely used in applications like compressors
for air conditioning and refrigerators.

In this paper, the performance of two models of LSPM is compared in terms of power
factor, efficiency, and demagnetizing resistance against the magnetomotive force
(MMF) of high starting current. The 2—pole LSPM models are developed by inserting
PMs by amending an off the shelf three phase IM, HHT-05, considering minimum
manufacturing cost. Both LSPM models use the same stator dimensions and electrical
design. Fig. 1 (a—b) shows the rotor assembly of LSPM models. Only rectangular
shaped PMs are utilized in both models to mitigate the manufacturing cost associated
with the unconventional PM shapes. Model 2 uses flux barriers to reduce leakage flux,
while model 1 does not have any flux barriers to maintain the robustness of the
structure. Rotor cage bars were skewed by one slot pitch to reduce the torque ripple.
Initially, both models were analyzed with Finite Element Analysis (FEA) to assess the
output performance.

In this paper, we compares the steady state back EMF of LSPM models. Both models
exhibit a sinusoidal back EMF, while, model 2 shows higher back EMF, i.e., 191 V
compared to Model 1, i.e., 170 V due to the sinusoidal spread of PM around the shaft
and lower leakage flux due to the presence of flux barriers. Also, we shows the
output torque of both models under rated load condition. It shows that both models
have the similar ability to synchronize after about 0.3 S of starting.

During the starting of LSPM, stator magnetomotive force (MMF), which rotates at a
different speed than the rotor, can come directly opposite PM's MMF and can cause
irreversible demagnetization. Therefore, irreversible demagnetization consideration is
essential during LSPM rotor design. Initially, all the analysis was performed at a PM
operating temperature of 60 °C, at which both models showed no demagnetization.
Moreover, at a higher PM operating temperature, the risk of PM demagnetization is
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more as knee point value, where irreversible demagnetization occurs, decreases with
the temperature increase. Therefore, to analyze the resistance against demagnetizing
stator MMF in both models, further analysis at higher PM operating temperature was
performed. In this paper, we shows the demagnetization ratio, which is the amount of
demagnetization from standard magnetization, of both models at 120 °C. It shows that
the model 1 is more resistant to demagnetizing fields compared to model 2, due to the
increased magnetizing length in the former. A significant portion of middle PM piece in
model 1 is demagnetized about 30 %, while only a small area at PM corners is
demagnetized in model 1. Furthermore, insertion angle of PM also affects the
demagnetization phenomenon. However, as the rotor dimension and cage design were
kept same, there was less freedom regarding insertion angle while maintaining
manufacturing constraints and achieving higher performance at the same time. Although
model 1 utilizes higher magnet volume and shows slightly lower performance than
model 2, its ability to withstand the demagnetizing field of starting current at higher
temperature, makes it more suitable for industrial application, i.e., compressor, In
which temperature on the air gap side of stator winding can rise up to 100 °C. If the
temperature rise can be limited with efficient cooling, LSPM model 2 is shows an
overall better performance.
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Strategies for fostering new energy technologies and industries
for the next 5 years in Daejeon metropolitan city

Seongkon LEE - Deokki LEE - Nyunbae PARK - Jiseok AHN - Yeongjin HA*
Energy policy research team, Daejeon, Republic of Korea

*Corresponding author: yjha@kier.re.kr

Korea’s regional energy plan is required by law to be implemented every five years.
The fourth regional energy plan in Daejeon metropolitan city was terminated as of 2017.
It is time for Daejeon to strategically cope with changes in energy environment over the
next five years from 2018, and to implement its strategic regional energy plan to boost
the local energy industry and create jobs. Regional energy plan is built by taking into
account diverse factors, such as population trends, energy supply and demand status,
regional economic activities and industrial structure. This research implements six
measures to achieve Daejeon’s energy vision through regional energy plan. This paper
focuses on strategies for fostering new energy technologies and new industries in

Daejeon’s regional energy plan.

Key word: Regional energy plan, Fostering new energy technologies, Promoting new
industries
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Enhanced Li ion conduction in oxide—based solid electrolytes for
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Steam methane reforming of natural gas via membrane reactor equipped with
Palladium based membrane having high permeance
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Development of a durable fuel electrode for reversible steam
electrolyzer cells
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Redox Stability of of LaggSrosFei—«Sci03-4q for Flat—tubular Solid Oxide
Cells interconnector

AAF - IAE - QY - AL 4T Q4T

e T IR EEEIE RPN EESS

Sc—substituted LagsSrosFei-xSci03-¢(LSFSc) has been synthesized for utilization as
an integrated ceramic interconnector of tubular—solid oxide cells (SOCs). Redox
stability and electric conductivity of LSFSc were improved by optimizing the scandium
(Sc) doping concentration, the pH of the synthetic solutions and the calcination
temperature of the organic precursors. The crystalline phases of LSFSc were stable
when the pH of the synthetic solution was below 2 and the calcination temperature
was over 1200 °C. As the Sc concentration increased, redox stability was improved
while the electrical conductivity decreased. To consider the trade—off relationship
between electrical conductivity and phase stability, LaosSrosFei—Sc03-q can be
considered as one of the stable compositions for an integrated ceramic interconnector
of tubular—SOCs.
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Catalytic conversion of carbon dioxide to methanol
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Development of Carbon dioxide hydrogenation catalysis
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Development of CO2 converting biorefinery platform based on bio—catalysts
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A Study on the Policy Trends of Eco—friendly Energy in Major
Countries
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Comparison between key factors of the Greenhouse Gas Emission in
Electric Power Industry using Decomposition Analysis

. Cases of German and Spain
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An Analysis on Avoided Benefit of Transmission and Transformation
in Domestic Combined and Heat Power
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Analysis of economic effect of tax imposition considering external costs of
nuclear power generation
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Business Strategy of Global Utilities in the Era of Energy Transition
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Digitalization's impact and implementation on electricity power
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Development and use case of Power Big Data Platform
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Process design and demonstration of on—site membrane pilot plant for CO2
separation
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Development of demonstration technology using microalgae for reduction of COs
and production of high—valued materials on flue gas of urban power plant
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An Assessment for the Novel Energy Network Model of Carbon Capture
and Utilization(CCU) in District Heating and Cooling
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Intriguing Characteristics of Microalgal Biomass—Based Solid Fuel System

439 - 49F
we sk s s

Microalgae have garnered considerable attention for their ability to produce various
products utilizing CO,. Especially, microalgae are considered to be the most promising
candidate for biodiesel production platform. However, the production of biodiesel from
microalgae requires cumbersome downstream stages — including lipid extraction,
transesterification and separation process — and only utilize convertible lipids as fuel
source. These properties negate CO, reducing effect and energy yield of the biomass
energy system. In this point of view, the utilization of microalgal biomass as a direct
combustion fuel is worth reconsidering. This is because the strategy only needs simple
dehydration system for the practical use and can exploit whole biomass as energy
sources. In this study, we studied the various benefits of microalgal biomass as a solid
fuel with the heating values, elemental and biochemical compositions, CO, abatement
abilities, combustibilities, efc. Based on the experimental data, we performed
comprehensive process assessment on energy consumption, CO, emissions and required
expenses of the energy production via various pathways (ie., direct combustion fuel
production, extraction and hydrothermal treatment—based liquefaction strategies). We
consequently concluded that the solid fuel strategy is very energy—efficient fuel
system considering the downstream process ranging from the biomass production to
combustion. When an ideally designed fuel production layout is well—established and
operated, the non—renewable energy consumption in 1 GJ production with the
microalgal solid fuel becomes ca. 386.3 MJ which is comparable to that with the
already commercialized woody fuel. As a result, we found that microalgal biomass solid
fuel chain can largely contribute to reducing CO, emissions in the power (electricity)

generation sectors.
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The Estimation of the Economies of Scale in the Integrated Energy

Business of Korea
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The effect of corruption on environmental quality: New evidence
from a panel of CIS countries.

Hwang, YunSeop ¢ Danilova Nataliia ¢ Yu, Cheon

FEE LR CRE

In response to increasing attention to global climate change and efforts to it
mitigation, this paper takes into consideration such political factor as corruption and
shows its effect on environmental quality for a panel of CIS countries covering the
period 2003—2013. Panel 2SLS considering the endogeneity problem between
corruption and economic growth and Panel GLS analysis were conducted to estimate
the direct and indirect effects of corruption on COZ2.Theresultshowscorruption has
shown to increase COZ2directly, while indirectly decreasing it through obstructing
economic growth. The total effect of corruption on environmental quality in for a panel
of CIS countries is estimated to be negative not like previous studies in other areas.
Therefore it confirms the severity of the corruption problem and necessity for
considerable efforts to overcome it in for a panel of CIS countries to prepare for the
low—carbon economy. Besides, evidence of N—shaped environmental Kuznets curve is
confirmed, showing the possibility of re—degradation afterreducing carbon dioxide

emissions level.

This work was supported by the Ministry of Education of the Republic of Korea and
the National Research Foundation of Korea (NRF—2016S1A5B6925462)
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Nanogrid Architecture for Small PV Systems
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Energy Transition Policy and its implication for Integrated Energy
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Estimation of the Certificate considering the Feasibility of DHC System
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Study on Application of Bio—alcohol fuels as alternative fuels
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The development and prospect of fast pyrolysis oil
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Enzymatic production of biodiesel using low quality waste oil
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Current Status and Trend on Greenhouse Gas Mitigation Action
using Alternative Fuel for Aviation Sector
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Overview of bio—jet fuel production technology
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Development of information analysis system for fuel economy on real—road
driving of domestic vehicles
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Policies and technologies development of Biogas in IEA Bioenergy Task 37 and
the development of Biogas in Korea
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IEA SolarPACES ©Ej%$<E 24 (CSP) AA 3 £4

(The 93th SolarPACES ExCo Meeting)
AE8Y+, AFFY, e 8D, 27, 2AF0

Analysis of CSP trends of Task & ExCo Countries in IEA SolarPACES
(The 93th SolarPACES ExCo Meeting)

Yong—Heack Kang"*, Jong—Kyu Kim?, Dong—Yong Park®, Chang—Ki Kim®",

Hyun—Goo Kim®

Ke words : Al AR 71 F(IEA), Bl¥d A (Solar Thermal Power), Bl %3}8H(Solar Chemistry),
Gt 93] (ExCo Meeting), I F e FE 24 (CSP, Concentrated Solar Power)

Abstract :
SolarPACES 1is the leading international network of researchers into thermal solar for

dispatchable power and solar chemistry technologies. The SolarPACES vision is that
these concentrated solar power (CSP) technologies contribute significantly to the
delivery of clean, sustainable energy worldwide.

Currently SolarPACES has 20 members: Australia, Austria, Algeria, Brazil, China,
Chile, Egypt, the European Commission, France, Germany, Israel, Italy, Mexico,
Republic of Korea, South Africa, Spain, Switzerland, United Arab Emirates and United
States of America.
By providing leadership as the international network of independent experts, our
mission is to facilitate technology development, market deployment and energy
partnerships for sustainable, reliable, efficient and cost—competitive concentrating solar
technologies. To realize this mission; SolarPACES coordinates and advances
concentrating solar technology research, by focusing on the next generation of
technologies; by providing information and recommendations to policy makers and by
organizing international conferences, workshops, reports and task meetings.

In this paper, CSP trends are introduced in terms of contents of 93th SolarPACES
ExCo Meeting(2017.10, Chile). Contents of this paper are each task (solar thermal
power, solar fuel, test guideline, insolation, water treatment) issues and country

reports. And furture activities in the SolarPACES are introduced.

AR =
2 AFE SaouA7|EdTY oA (B8—2451) 0.2 48 Ayt
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Activities of Standard Development in Korea for IEC TC82
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This work was supported by Korea Energy Agency (KEA) project fund titled
"Constructing Basic Scheme of Photovoltaic Standards". Project number
71000138 (2017.10.01—2019.12.31)
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Current status of IECTC 88 international standardization and the measures
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Planning on Establishing Smart Zero Energy Community in the RE 100 Era
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A Study on the Thermal Resistance Performance of Air Layer of
Building Walls facing Low Radiation Surface

S HGNEE ALHoR FuH T Qovl, ol eyl AT TFd 249w A
Fol AWAF A3 Yk olo] wet FHE /ES WIS A WpPon dd AE @
A% e FEAY) AT FATE SoHEe] ute A AR AL Fhek 4TS e
Y Qe ol A%E AEWAS ARATIL FANE AT 200 485t ok

ool weh Ful G AL AW} HUARE BEF INF AAT B 1L A
29 HAAES A, o2 0F AA A wedsln Ak o2 Fal AEFE WA wd
W5 54 E= gdste] vdrlE Jsel ugstn ok

wEhA, B Ao s dubdel BEyudA]e] 9 %(Thermal Conductivity) A%S3 &7]
=5 333 =19 dx A5 (Equivalent Thermal Conductivity)S 83k x84 2
Mock—up test& X3 3Gt 45 F4& S8 33 A H Ed9 84 == IS0
6946, EN ISO 10077—2 7]¥+e] Physbel, TriscoS AA3}a, KS F 2277 % ISO 8990 A&
WS RESSHE Test device(E#7F& A4 E A4 2 &8 sk 3715 24 A4

o7 A = L A¥Fn] 7F dolE oA A=L

= =l - 9] WAL 7§75 2R 2 A
%A FYET 2 ATl Fx e E dHelHE A4 2 2 AT E
A ElelEeke] M-S AAgT v e R FA]8)4 3 Mock—up test
of, AR7F M= AAE Gl mE Vs EAEH HA dddT ZxE Y|
HAGAdS FA4S 98 V) xAER 82 sth S AEstE AWAF &
2
&l

oX, ml

koo

F

rlr
e F

& g QSRS B T Aol AG shnl, TA 1Ze] ¥

- 118 -



AT

—ql_

7 e #3

o

L=

= 2018
3z T mE 1A dEA
according to the Constitution of Triple Glass

A Study on the Evaluation of Thermal Performance of Fixed Window

A XL AEUA] 283 V<]

=
=

[

ol

o]

s,

S

A7F B&

A

F-A el o

=

=

pso] THHEE ol

H

A7 BE

=]

5

s 9

©

il

A g,

ﬂ
—~
o
o

<
el
°
)
E
o
1o
o
g

7 AlEE o]

we A g

;O.ﬂ

¢l KS F 2278:2017(%

5]

A3tel

L

1

3

=
7}3]

R

3

bl

ggdel o
%

[e)
[e]

-

=
o

&l

o

2 el wE gGEA

o

i

35 0]
- 119 -

L

R

Fo] Mock—up

o

FHele T4E 2
9 ) 2 =71t



= 2018 E GholR|EtE| EAIGtEURS]| =

[SEAR XL A2 A 283} 7]

29 7122 TF AR U4 57 FINLAY 2AASL AT
Nx2A AT
Study on the basic operation strategies for Integrated building energy
supply systems with gas engines
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The Bentonite and Green Cement as Alternative materials for Backfill
and High Level Radioactive (HLR) Waste Storage

Ji Whan Ahn, Thenepalli Thriveni®
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Abstract

This work aims to present the review of the various cases of mineral
carbonation applications to various kinds of waste such as fly ash, cement waste and
concrete waste. The carbonated coal ash and green cement are served as alternative
materials for back fill and high level radioactive long term storage. Large amounts of
fly ash and its disposal is a major problem and cause several kinds of environmental
problems. The present study focuses on the use of the fly ash based composite
materials for mine backfilling and high level radioactive waste (HLRW) long term
geological storage to evaluate its performance. Bentonite and green cement are the
alternatives for the backfilling and also high level radioactive waste storage. The
outcome of the research would be wuseful in reducing the subsidence problem of
underground mines as well as increasing the prospect of utilization of fly ash. This
investigation was focused on the feasibility study of utilization of fly ash with different
composite materials such as lime, green cement and bentonite mineral to enhance the

strength of the fly ash.
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The Recovery of Rare Earth Elements for Clean Energy Applications :
Green Solutions
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Abstract

Rare earths (REs) utilization in modern lives is increasing day—by—day all
over the world. The rare earths have an ever growing variety of applications in the
modern technology. They provide many an industry with crucial materials and they
provide many a customer with benefits. From these beginnings and over many years,
industrial applications of rare metals have developed in metallurgy, magnets, ceramics,
electronics, chemical, optical, medical and nuclear technologies. Rare earth primary
products are mainly used as raw materials for high—purity individual rare earth
chemicals, and in making of petroleum and environment protection catalysts and
polishing powders.

The separation and recovery of rare and precious metals by hydrometallurgical
routes namely precipitation, ion—exchange and liquid—liquid extraction (LLE) was well
known. The discovery and isolation of the lanthanide and actinide metals provided
impetus for the further development of these technologies, as the closely related
properties of these f—group metals stretched the boundaries of knowledge in this
young field. Today, LLE is widely employed in a variety of industries for both the
upgrading and purification of a range of metals and chemicals. The technology is used
in applications as diverse as pharmaceuticals, agriculture, industrial chemicals,
petrochemicals, the food industry, the purification of base metals, and the refining of
precious metals. Hydrometallurgy is the convenient subject area to recover the REs
from primary and secondary resources. The main hunting is green solutions, present
article focus on REs recovery by green routes. The detailed discussions and flowsheet

will delivered at the time of presentation.
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The anti—microbial activity of natural limestone and oyster shell wastes
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Abstract

Oyster shells are a waste product from mariculture that creates a major
disposal problem in coastal regions of southeast Korea. Their improper disposal causes
a significant level of environmental concern and also results in a waste of natural
resources. Oyster shell is formed by biomineralization and consists mainly of CaCOsj
with a small amount of organic matrix and it is a good alternative material instead of
natural lime stone. In the study, the preparation of limestone and oyster shell waste
hydraulic activity and its characterization were performed by X—Ray Fluorescence
(XRF), X—ray diffraction (XRD) and it confirmed the CaCOs; is the major composition.
The calcinated CaO from oyster shells and limestone demonstrated that the ability to
inhibit the growth of Escherichia coli and other bacterial forms in different aging
coffee wastes samples and it utilization as a fertilizers with economic ecofriendly in
nature.
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Synthesis and Characterization of Porous Activated Carbon Derived from
Olive Cake by Hydrothermal Process
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Abstract

Highly porous activated carbon was produced from Olive cake and carbonized
(hydrothermally) olive cake by activating them chemically. Hydrothermal carbonization
was carried out for 2 hours at 240°C while for activation, 700°C for 1 hour was
preferred. A comparative study regarding textural properties was performed between
olive cake and carbonized olive cake. To achieve this, different ratios of KOH to
sample were chosen and resulted activated carbon were characterized by Elemental
Analyses, BET, SEM, TGA and pore size distribution. The specific surface area varied
significantly with increase in KOH with highest achievable area of ~1155 m%g. Pore
size of these activated carbon were fairly large with size ~1.7 nm. Effects of physical
mixing of KOH and samples were also discussed. SEM clearly revealed the surface

modifications in carbonized olive cake which holds much better textural properties.

Key words: Activated carbon; Olive cake; hydrochar.
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An Overview on the Characteristics of Calcium Chloro—aluminate Clinker
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Abstract

Municipal solid waste incineration (MSWI) ash usually contains 5—10% of
chlorine from food salt. Since the chlorine content in MSWI ash leads the deterioration
of concretes, the ashes can not be recycled as aggregates for the fabrication of
concretes. Therefore, many researchers in previous studies have proposed various
methods for the fabrication of calcium chloroaluminate (CCA) clinker to immobilize the
chloride contents and to recycle the MSWI ash. The studies on the fabrication and the

characteristics of CCA Clinker summarized and the details will be presented.
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The UNESCO action plan and 2030 agenda of sustainable development
goals for climate change

Seungmin Lee, Ahn Ji Whan
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Abstract

The United Nations Educational, Scientific and Cultural Organization (UNESCO)
is a specialized agency of the United Nations (UN) based in Paris. Its declared
purpose is to contribute to peace and security by promoting international collaboration
through educational, scientific, and cultural reforms in order to increase universal
respect for justice, the rule of law, and human rights along with fundamental freedom
proclaimed in the United Nations Charter. The UNESCO developed a new set of 17
goals for the nations sustainable society. The Organization will continue to actively
participate in UN—wide efforts to improve coherence and coordination within the UN
system. The 2030 Agenda is first and foremost about shifting the world on to a
sustainable and resilient path. UNESCO is supporting countries in making this
transformative change, through its work to ensure that all learners have the skills and
knowledge they need to become responsible, green, global citizens; to advance science,
technology and innovation for the development of sustainable solutions to mitigate and
adapt to climate change and other global challenges; to expand access to ICTs to
promote socio—economic development; and to ensure that culture is integrated into
sustainable development strategies so that they are relevant, effective and adapted to
local contexts. It will also continue to play an active role in the follow—up and review
processes at the global levels and, as appropriate, at the regional and national levels.
The broad goals and objectives of the international community as set out in the
internationally agreed development goals, including the Millennium Development Goals
(MDGs) underpin all UNESCO strategies and activities. Among these sustainable goals,
climate change, water security is more significant. In this paper, we briefly reviewed
the seventeen goals by UNESCO.
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The Global Trends of CO. sequestration for Bauxite Residue

Hyeon Gyu Kim, Ahn Ji Whan
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Abstract

In this paper, we discussed briefly the global trends of CO2 sequestration of
bauxite residue. Several multinational aluminium manufacturing companies carried CO2
sequestration for the sustainable benefits. A significant risk may exist with the
disposal of bauxite residues without proper management. Bauxite residue is highly
alkaline. Currently, a very small proportion of the bauxite residues are been managed
and storaged properly. The manner in which the bauxite residue is handled and stored
is determined by factors such as the age of the plant, land availability, proximity to
the sea, presence of lod mine, climate, logistics, nature of the residue and regulations.
Bauxite contain very low levels of naturally occurring radioactive materilas (NORM);
due to the presence of the uranium series and thorium series, which are both found in
most mineral raw materials. The concentration of the radioactive species will therefore
be proportionately higher in the bauxite residue than the initial ore. This is some
times referred to as technologically enhanced naturally occuring radioactive material. A
wide range of other components are present at trace levels in the bauxite. Depending
on the temperature used in the extraction process some elements will increase in
concentrations and other will be lower in the bauxite residue. Here mainly we are
going to discuss how mineral carbonation can stabilize the trace elements and also CO2

sequestration of bauxite residue.
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Environmental Pollution Issue in Phong Khe Paper Recyling Craft Village,
Vietnam

Vu Thi Hong Ha - Seong—Ho Lee © Ji Whan Ahn
AT AALAATL B2FEIIG D

Abstract

Today, the development of industries and rapid urbanization has a profound
impact on the human environment. It can be said that the environment in the craft
village is most affected. The Phong Khe ward in the northen of Bac Ninh Province,
Vietnam, there are over 204 various size facilities of recycling and producing paper.
The paper facilities produce about 200,000 tons of paper each year and the amount of
paper produced is not less than 500 tons each day in Phong Khe. According to the
households, about 500 - 600 kg coal are needed to produce one ton of paper. Thus,
the amount of coal and firewood of the paper production facilities used to produce
paper up to 400 — 500 tons/day. Every day, a huge amount of wastewater containing
high levels of organic pollutants is discharged. This wastewater then runs directly into
domestic canals and Ngu Huyen Khe River, which has a serious impact on the quality
of both surface and underground water in Phong Khe. The ambient atmosphere in
Phong Khe Commune is smelly and filled with dust and coal smoke. The pollution in
the commune has had negative impacts on the health of its people and its agricultural
production. There has been an increase in the incidence of various respiratory and skin
diseases and a significant area of land is no longer suitable for -cultivation. The
specific objectives of this study were as follows: (1) provide an overview of paper
production process in the Phong Khe paper craft village; (2) comprehensive literature
review of the current status of water environment, atmosphere environment, soil

environment and solid waste; (3) To analyze the environmental consequences on

the human health and socioeconomic.
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Research on the Implementation of Sustainable Solutions for Water
Exploitation and Use of Water Resources in the Limestone Areas
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Abstract

Limestone accounts for nearly 20% of the surface and in Vietnam. Due to the

characteristics of limestone area, the underground water is deep, mainly related to the
caves, so the ability to search for surface water is very low. Improving the supply of
clean water has been one of the main solutions contributing to sustainable development
and effective response to climate change in the limestone areas of Vietnam.

Becoming a Global geopark is a step forward, an important achievement for
Dongvan city, Hagiang province, Vietnam, but improving the supply of clean water to
local people and increasing number of tourists is expected to increase. Water supply is
becoming a top concern and challenge for not only local governments and people, but
also national and international organizations and scientists. Recently, The PAT
technology (Pump As Turbine) has been testing in the Dongvan karst plateau geopark
in the framework of cooperative project between Vietnam and Germany. This solution
allows pumping water from the lower water resources up to the reservoir and then
distributing water to households without electricity consumption. This solution also
allows the power generation for light as well as operates the pump system and water
supply system. This solution is expected to contribute to the sustainable solution to

deal with water shortage in the limestone areas of Vietnam.
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Identification of Inter—Basin Groundwater Transfer between Adjacent
Basins

Dure Mulatu + Ji Whan Ahn"
Hs7lEAT NS A NS (UST) ALes3e, g2 AAd A+ g43E5 Ao

Abstract

The inter—basin groundwater transfer between adjacent basins can be
identified by using of groundwater head data. Groundwater head data has been used to
study the inter—basin groundwater transfer between middle Abay River basin and
upper Awash River basin, Ethiopia. Three steady state groundwater flow models were
first created and calibrated for the inventoried wells. The first two models were
created by considering the surface water divide between the two basins as a no flow
boundary. The third model avoids the surface water divide which justifies inter—basin
groundwater transfer. The hydraulic head; hydraulic conductivity and surface recharge
were used as calibration parameters. The goodness of fit indicators that was obtained
for the third model was better than the other two models. This indicates the evidence
of inter—basin groundwater transfer between the two basins. These results are useful
to study the cross contamination of the groundwater flow system. In addition, the
groundwater head distribution for third model showed that the groundwater divide and
surface water divide were not coincident. And groundwater is easily accessed within a
shallower depth in the upper Awash River basin compared to the middle Abay River
basin which shows a significant amount of variation of groundwater accessibility depth

within a shorter distance.
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Determination of maximum water level rise of Lake Beseka
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Abstract

Environmental degradation has caused the reduction of water level in lakes,
rivers and streams. However, the water level of Beseka Lake has been rising for more
than three decades. The surface area of the lake has been expanding from 3km2 to
46.6km2 between 1973 to 2008 with corresponding to rise in lake water level. The
expansion of Lake Beseka has caused an irreversible damage to the nearby Awash
River which is a resource for the surrounding irrigation schemes and downstream
water supply. This paper determined the maximum possible water level rise of the
Lake. A numerical ground water model, TAGSAC, has been used for predicting this
maximum possible Lake level rise. For the identification, a steady state groundwater
model was first created and calibrated for the inventoried wells. The model is
conceptualized by considering a constant head boundary condition for the Awash River
in locations where the river is perennial. The calibration of the model was made by
changing the recharge and hydrogeologic parameters of the basins. The goodness of fit
indicators (GoFIs) showed that the measured and simulated heads of the model have
a better match. The maximum Lake level rise was determined by raising the lake
water level where the flow was reversed away from the Lake by assuming the Lake
1s contained in its territory. As the result of this study indicates the maximum Lake

level where the flow completely reversed is 12m.
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An Analysis on the Noise Event of Air Compressor Motor
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A Change Analysis of Tube Plugging Rate for Feedwater Heater
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Evaluation on Daily Load—following Operation through Superposition
Change of CEA Groups

3% - AT

FarY AR (F) FFAT

APR+(Advanced Power Reactor Plus)e 3]

THLA H22 FatFFds Al wkgskal

TS s TEAA 2 FHEEE FA xﬂOio}L HEEE ool =2S el
°

1
F7reksiv. & 04?01]*1” Aej7le] ddRstFTede] Hve 62}

n
:L e
M o
)
%
Hl
=
)
i
il
=

q;

oleE 5/ 1F
ZAR/RIEAT @ AFeA Adkshs FHNMAS dA Aol e T0%E Z7W?ﬂl

Jol A2z 4hqlE e & ZINTNE s Al AR EH el A
AR Al A= Aftehe Aotk o] Sk FHoE s & A5 Al

FAl Ha Aol B E
g

ol\

N

. T

& o] 30% AYE F T
AEANE 70%9 T8 AgE FAH dd. o2 d AlojeTHE T8 918t
142 Algdold 22als A5t FaFge AL Ee Agded 2ot o

£S
ottt =3 HET ddFetFEeAd *é%ﬁoﬂ
0 MWD/MTU)®} 7](14,000 MWD/MTU H 7
ol dE sttt AlEwolA 7Ur T7I.LoﬂL 70% %%
‘%}7} A9l glo] 445 F 7
& Aoj 5 1Fo] A

23 Ao ol

~

o
Aol z7]el Atg) ol Hs@ Aol 81 F 3
AR Feo] WEHE ARE AR 7
| Aol B BeHe FAEF e
g ek e ol @ AolE FANAL = o
A =]

G MAm A4 A§2 A FFA GRS Bas)

m&-‘lﬁoi

=
E3E o]
<

T A

of

2 g
m&
rhy ©
Y
o
i
o
o
=
o
mi
(o]

=L oofN Mt ¥ X, lo nrin
off ;9

& o
2o
Olﬁ oX,
ok
tlo
=
rr
Py

)
i
)
™

o
9

2o e Ko g2 > e X oo ohI ofg B

- 140 -



FEAA FASEAY B 9A L F3F AF AHS AN B

A experimental study on the nucleating agent added to prevent phase

separation and supercooling of Eutectic water—salt PCM
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A Study on the Experiment of Measurement seasonal amount of release

in LP Gas Cylinder
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A Study on the Management of Buried Pipelines provided Questionnaire
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A Study on Metering of a Hydrogen Vehicle Charger
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Methodological Consideration of 3D Plotting for Sensing Data of Gas
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Measuring the marginal value of heat in the Korean manufacturing

industry

Heat is an important input used in industrial production as a form of hot water or
steam. In Korea, thirty industrial heat providers use boilers and/or combined heat and
power plants. The professional providers show better performance in energy efficiency
and air pollutant emissions reduction than do individual companies that produce and
consume heat for their own industrial production. Because industrial heat providers in
Korea collect not only heat generated by coal— or gas—combined heat and power
plants, but also incineration heat and industrial process waste heat to supply heat
consumers. Thus, this study tries to measure the marginal value (MV) of heat in the
manufacturing industry. To this end, a trans—log production function is estimated using
the data gathered from a survey of 256 manufacturing firms in Korea. The MV of heat
is estimated to be KRW 203,696 (USD 175.40) per tonne. This estimate is
statistically significant at the 1% level. The average price of heat, defined as total
expenditure on heat purchased in 2016 divided by total amount of heat purchased in
2016, is KRW 39,455 (USD 34.00) per tonne. Therefore, the MV of heat is about five
times as large as the average price of heat. The stable provision of heat to industrial
production is quite important for the manufacturing industry in that heat consumed in

the manufacturing industry produces much more value than its cost.
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Economic value for improving the supply reliability of residential gas
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The consumers' premium for the net—zero energy apartment in South

Korea
233 - Aad - foF
A& 2e 7= gt of | =] A 4 5} 2}

The South Korea has been the second highest growth rate of greenhouse gas (GHG)
emissions in the OECD countries since 2000. It is also the fifth largest GHG emitter.
Therefore, the South Korea pledged to mitigate GHG emissions by 37% from business
as usual by 2030 in the Paris Climate Change Accord in 2015. In South Korea,
buildings account for more than 25% of the nation’s total GHG emissions. Thus, the
government aims to make zero energy buildings mandatory from 2025. For the housing
sector, the government has recently built and operated a pilot net—zero energy
apartment (NZEA) and plans to expand it to several cities. This study tries to obtain
information about the consumers premium for the NZEAs. To this end, households’
willingness to pay (WTP) a premium for the NZEAs was investigated, applying the
contingent valuation (CV) approach. A national survey of 1000 households was
performed. The data on the WTP were gathered employing a dichotomous choice
question and analyzed employing the spike model. The mean value of the premium is
obtained as KRW 1.53 million (USD 1,400) per 3.3m? which is statistically significant.
This value corresponds to 17.0% of the existing apartment price per 3.3m? (KRW 9.10
million, USD 8,039). It can be concluded that the households in South Korea place a
significant premium on a NZEA over a conventional apartment. In addition, we have
investigated the characteristics of consumers which affect the probability that
consumers will pay a premium for NZEA, finding that higher income earners, higher
education, and male consumers have a higher probability. These results are useful
baseline for understanding the potential implications of NZEA. The government and
industry should be aware of how NZEA’s potential consumers perceive premiums. For
example, it is encouraged to expand the supply of the NZEAs because the consumers
gave higher value to a NZEA than a conventional apartment. This study added a
contribution to the current literature by deriving the household WTP or premium for
living in a NZEA rather than a conventional apartment. The study provided empirical
evidence that the CV approach theoretically grounded in microeconomics could be

successfully utilized in measuring the premium.
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Assessing the public value of developing marine bio—hydrogen

technology

The Korean government has invested a considerable amount of money since 2009 in
developing marine biological hydrogen (MBH) technology that converts carbon
monoxide into hydrogen using marine archaea. If the development succeeds, 10,000
tons of MBH a year, approximately 5% of domestic hydrogen consumption, will be
produced by 2020. This article tries to obtain information about household willingness
to pay (WTP) for the development, applying the contingent valuation (CV) approach. A
survey of 1,000 households was carried out in Korea. The data on the WTP were
gathered using a dichotomous choice question and analyzed employing the spike model.
The mean WTP estimate is obtained as KRW 2,856 (USD 2.44) per household per
yvear, which 1is statistically significant. The total yearly WTP expanded to the
population is worth KRW 55.1 billion (USD 47.0 million). The information can be

utilized in policy —making and decision—making about developing MBH technology.
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Optimization on the Injection Process of Nitrogen in an LNG Storage
Tank
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A Study of Round Robin Test on Polyethylene Electrofusion Socket

Joints using the Phased Array Ultrasonic Testing
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Research of Hydrogen international Standard
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Public acceptance of reducing nuclear power in Korea
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Experimental study on the characteristics of moisture readsorption of

dried coal from superheated steam
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Pemfc short stack with metal foam gas distributor

Myo—Eun Kim"#, Chang—Soo Kim? and Young—Jun Shonx"*

Y Advanced Energy and Technology, Korea University of Science and Technology,
Daejeon, Korea
2> Hydrogen and Fuel Cell Department, Korea Institute of Energy Research, Daejeon,
Korea

* corresponding author (yjsohn@kier.re.kr)

The performance of 2 cells stack with metal foam as the flow field is investigated.
MEA with 70cm? electrode area is fabricated. We tested 2 experimental cases: 1)
Conventional graphite serpentine channel bipolar plate 2) Channel—less bipolar plate
with metal foam. The porous structure of metal foam have high gas permeability and
can reduce the contact resistance between the flow plate and gas diffusion media. The
metal foam 2 cells stack shows the performance with 1.8A/cm? at 1.2V (about 14%

increment in commercial serpentine structure).
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A Study on Grindability of Biomass and Characteristics of Grindability

Using a Thermogravimetric Analysis
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Parametric study on the removal of NO, and SO from a pressurized
oxy—fuel combustion process using direct contact column

Tefera Zelalem Tumsa'? See Hoon Lee® Won Yang'?#

!Green Process and System Engineering, University of Science and Technology (UST),
Cheonan—Si, Chungnam, 331—882, South Korea
’Korea Institute of Industrial Technology, Cheonan—Si, Chungnam, 331—3882, Korea
‘Mineral Resources & Energy Engineering, Chonbuk National University, Jeonju,
Jeonbuk, 54896, South Korea

An integrated removal of NO, and SO, using direct contact column is considered
as a potential approach for the treatment of pressurized flue gas during carbon capture
and storage(CCS). A clear understanding of nitrogen and sulfur chemistry and their
interaction among each other under pressurized condition is important during design and
performance study of pressurized flue gas treatments in pressurized oxy—combustion
systems. This study targeted on parametric analysis and the removal efficiency of NOy
and SOy in a direct contact column. The process was simulated using Aspen Plus
electrolyte model. The kinetics of the reactions implemented in this model is the state
of the art NOy and SOy reaction mechanism with particular emphasis on the liquid
phase interaction. The effects of pressure, pH, water flow rate and recycle ratio on
the removal efficiency were evaluated. The removal efficiency of NOy increased from
70% to 97% when the pressure increased from 15 bar to 30 bar whereas, 99.9% of
SO, was absorbed from the flue gas at 15 bar. The removal efficiencies of NO, and
SOy, were predicted for different operating conditions; furthermore, preliminary
experimental studies are undergoing to validate the model and demonstrate the

performance of the direct contact column.
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A Study on the Mud Flow Characteristics in Directional Drilling System
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We will explain the migration of solid particles with a high flow mixing flow inside
an inclined annular pipe in this study. And this is an experimental study of
non—Newtonian fluids in the layer region through annular tubes with axial flow and
rotation of the inner cylinder. The gravitational force acting on the particle stream
plays a very important role in directional drilling, cuttings particle movement and
cuttings transport. The pressure drop and particle velocity of the drilling fluid (CMC
and Bentonite solution) with the inclination and rotation of the drill pipe were
measured. The hydraulic pressure drop from the mixture flow increases between the
friction between the wall and the solids and between the solids with high particle feed
concentration. In this study, to function advantageously in the particle transport pipe

rotation in the inclined annulus was confirmed.

- 163 -



Development of a Pressurized Natural Gas Reforming Module

for High—Purity Hydrogen Production
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A Comparative Analysis of Estimated Shale Gas Production

depending on timing of Decline Curve Analysis
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Economic evaluation using sensitivity analysis

for small scale oil and gas field development in Indonesia
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Process of Liquid Fuel Containing Sulfur Component

Optical Characteristics for Particulate Matters Emitted from Combustion
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Oxidation properties of nano—oxide dispersed ferritic stainless steel
alloys for solid oxide fuel cell interconnect application

MUHAMMAD TAQI MEHRAN - RAK HYUN SONG* - SEUNG BOK LEE - TAK
HYOUNG LIM
Fuel Cell Research Laboratory, Korea Institute of Energy Research(KIER),

152 Gajeong—ro, Yuseong—gu, Daejeon 34129, Korea

Abstract:

High temperature operation of solid oxide fuel cells (SOFC) requires an interconnect
material with enough oxidation resistance for long—term operation. However, the
ferritic stainless steel (SUS430) alloys suffer an extensive growth of the oxide layer
in the cathode environment, affecting the performance and life time of the SOFC
cells and stack. In this study, we employed the nano—oxides of rare—earth elements
(e.g. Ce, La, Y) as dispersion in the alloy and investigated the oxidation properties of
the modified alloys for their suitability as an interconnect material of intermediate
temperature SOFC. The oxide scales formed on the nano—oxide dispersed stainless
steel alloys during 1000h long—term ASR monitoring test at 800 °C in air were
characterized by SEM and XRD. It was found that the addition of small amounts of
nano CeO, in the dispersed phase helps suppress the oxide scale growth, resulting into
reduced thickness and ASR values. The microstructural analysis of the developed
alloys revealed that the dispersed nano oxides were present at the grain boundaries,
thus influencing the diffusion of the cations from the bulk of the substrate to the
interface of the oxide scale and the substrate. The developed alloys with nano—CeO;
dispersion showed ASR increase rate of <20mQ.cm?kh, which is quite promising as an

interconnect material for intermediate temperature SOFCs

Key words :

Solid Oxide Fuel Cell, Metallic Interconnect, Ferritic Stainless Steel, Oxidation, Nano

oxide

*Corresponding author: rhsong@kier.re.kr
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Enhancing Cycle Lives of Rechargeable Li—Air Batteries:
An Integrated Approach

Aue
#7147 AAATAE

Although rechargeable lithium—air (Li—Air) or lithium—oxygen (Li—03) batteries
have attracted much attention due to their outstanding gravimetric energy densities, the
practical applications of this promising energy system have been impeded by a number
of technical issues such as low efficiency, poor cycle life, and instability of cell
components. In particular, the parasitic reactions involving the degradation of
air—cathode materials or electrolyte are strongly associated with the performances of
Li—0; batteries. Furthermore, the destabilization of the Li metal interface by crossover
water and oxygen from the air—cathode side can also cause as fatal degradation for
the cycle life as the irreversibility of the air—cathode. Thus, robust materials which
can endure radical attack and chemical degradation as well as protective layer for Li
metal should be introduced for stable Li—O; batteries. To resolve these issues, here, it
reports that 1) blended electrolytes can enhance the stability of electrolyte itself by
mitigating radical attack, 2) well—dispersed Pt3Co catalysts can reduce charging
overpotential significantly, 3) radial scavengers can suppress the radical attack toward
cell components such as electrolyte and air—cathode, resulting in increased cycling
performance, 4) cheap poreless polyurethane separator can effectively suppress oxygen
crossover while allowing Li ions to diffuse through selectively leading to enhanced
lifespan of Li metal anode, and 5) carbon—free mesoporous TiN cathode combined with
redox mediator and polyurethane separator can show stable cycling performance by
alleviating carbon—induced decomposition and Li metal destabilization during cell
operations. This talk provides a message that the problem should be viewed in a
systematic manner to resolve the issues from all of the cell components, and an

integrated approach should be introduced to improve the cycle lives of Li—0s batteries.
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Thermoelectric Properties of Hot—deformed Bi,Te.Se Compounds
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Revenue Analysis of Combined Hydrogen Production Cycles for
VHTR(Very High Temperature gas—cooled Reactor)

WAy - STd - ol ddT - AYE

Asvsti Qe 3est, A vely ()

w71 7kAE Q1R el Aert sl vde] FEdl duAR FaduAvt A4gs
oM A nZEI = M4, e tA duAder FES da o Iy
ZolyA= A= 7 g Askakdo] ofyRE 7]ES E %

u, ol 7% Asksk WHoRE SMR(Steam Methane Reforming), HTSE(High
Temperature Steam Electrolysis), SI(Sulfur Iodine) |3}8t =244 v So] glt}.
Aol oA 179 FA oAlUA S| w 2Tt ARl FABAFEE 224 Aol

Z (Ultra—supercritical steam cycle: USC)3} ¢ A o] 2Fs} &+ (Supercritical CO2: SCO2)
APl SR Y EREA Y 2EY, a8 7 A HY AARES w2 49354 el

Adel g BxE & wb Yk oW A= 7IE AT EFE H dolrh 350MWte] 1
S7tARRE AR dAEA E& FEWol o AT sa, 34, AV1E oM
2 st d9e ZE&HoR o8 dNF AT RIS Absla, FAt YHew
SMR, HTSE, SI €3}s} el dis] = ddef dolHE ol8ste] VHTR &+
L&t JFEEE 950C-490C. 850C-390C, 750C—290C 37k4 &% W92 7H43}
i AA ApelZel Wid gt Ao v 24 % Fa 34, VR4S T e A
b wE(Vholl thah Fr7ke st £3F VHTRE o83 54 A4t oA o
Mg F9) HE OF FaR S F SE viE old mE e, Ao B uE
& TAALRE dF ¢ e ZES JPEEiednh e 2 dgte] WS 7k A Ao A
A, gn, 9 717 Sl 28 HEe wAEder, &9 Al FYEE sl
aHEAEs dET B3 e MR aA g4, 7] B2 AR 7] e
a5 AbelF Wie] FRulel dEbAW 9 duet e FAE Bd 5 les ddn.

2 gReA = FaouA ] Aol Thed 2uLvtAR B3 Alo|F3S ElEstal
VHTRZ Hdl ols @ 5 9= 249 MAS d7star 4994 Adts s3do=H

(NRF-2017M2A8A1018735)

- 198 -



m 2018 E BHRo||L2|GtE| £A|GHaHIE T

500C HW¥l 47 A& BFshe 294 oldses T AolE FF
QA A8 A% o €3 AT

Preliminary Power Generating Operation of the Supercritical Carbon

Dioxide Power Cycle Test Loop for 500C Turbine Inlet Condition
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Solution for discontent on permissible burnup curve in spent fuel pool
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Calculation of Spent Fuel Decay Heat applying the burnup history
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Analysis Model
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Development of the Structural Integrity Evaluation
Methodology for the Spent Nuclear Fuel Transport Cask
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Preliminary Study for Pool Size Design of Open—pool Type Research
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Effective SOR Evaluation in CANDU Reactor Safety Analysis
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Selection of candidated CRUD reduction materials
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A Study on Aging Factor for Electrolytic Capacitor
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A Study on the Evaluation of Characteristics for Metal Oxide Varistor
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Study on voltage unstable of diesel generator excitation system by time

delay of signal transducer
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A experimental Study on Tuning of Diesel Engine Generator Speed

Controller
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A Study on Essential Characteristics for Hydraulic Amplifier Dedication
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An Analysis of Ocean Observation and Characteristics around Kori

Nuclear Power Plants
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Ocean Circulation Modeling of the Yellow Sea for Aquatic Dispersion of

Liquid Radioactive Effluents from Korean Nuclear Power Plants

o

o

2 SH7HAA

§oshoka:

9]

ARl o

257

%

3

o] g-3}of

KN
=

RIAMOM(Research Institute for Applied Mechanics Ocean Model)

w

3

3

THAE =

41

MOHID(MOdelo HIDrodinamico) E2-& o]

sl

]ﬂ_

XU

el

0

il

TR T
~ 5
T s
mﬁum%
T~
I
__O‘UIB_K
ﬂ%i%
DT =
ol M
B o N
e
R
Eoiaa
%mu;._.
2 N T
= o o
£ I
e
i & o
&
%aoﬁi
=i
T
T B o
oS
= 5y
%E%
X
WP R0
S
1 N ¥
E_OT_\IF
x 2
EBW
9o
T op
Eﬂfﬂo
—_
g gy
5 ok
=R
il
BE oo T

P

_
o

)

—~
o

TR

=
3

°F 1km¢l
X 73 Al (2F

=

A 71347 o]

§l_

:3

o,

)
<N
il
—_

ﬂuﬂo
<
o
0
o

ol

3r

jpase]

[e;

B2 10~80km

il
oF
ﬁo
ol
0
)A
ujp

—_—

0
<
o)

o
3

ﬁo

el
el

T
N

10km ©]

B

Zhell @AIZE A71 wiel |
o 2 Aol A=

3

L

lkm) <o) Adgh

1

o

Al

i

ﬂn_wo

wK

dr

o
T
Ot, M
—_
N Bo
%)
o
< Br
= N
o
- e
o R
T 5
R =
L.O "o
X n_NL
ﬂ IvNO
o o
—_
KW
oF =
Mg
o W
o
o 7K
1 m_xw
& N
w
oo
s
4r
R el
W
Gl
T

ofp

3 270 A4 (309-2, 310—03)9]

]

=
T

5(

i

el

B

0.967¢] a1

KN
T

)

o] S AGAF(R)

?_]:

z9o o
A+ AHRMSE)+= 0.248m=

st

3

o}
_zﬁo

ey
—_

2.297C=

T AHE

A

3

b

(R®)= 0.8100]x

=
T

T A2RA

3

=

3} 470 A%

e 254

I

ol

o 2

B oF

- 227 -



= 2018

IF Bt

Evaluation of Effect on Core Quadrant Power Tilt by Reactor Coolant
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Diagnosis of Starting Condition for High Speed Emergency Diesel Engine
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Study on Influence of Lacquering at Cylinder liner for Emergency Diesel

Generator in N.P.P
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Advisory Committee on Reactor Safeguards Phase 5 Review of Reactor
for the APR1400 Design Certification
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Advisory Committee on Reactor Safeguards Phase 5 Review

of Reactor Coolant System and Connecting Systems
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Study on the Reliability of Nuclear Facilities through Application of 4"

Industrial Revolution Technologies
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A Design Safety Evaluation of High—Pressure Emergency Makeup

System
74E, 3
S daey FddTd

AL G A F A b A gk B o] molxHAl A A M AL
31 (Station blackout accident, SBO)$} 22 AUNEHE Fitsls Al A A
AMLE EskA7Iar dHe] kS AsiAE & Qe anAETAE
(High—pressure Emergency Makeup System, HEMS)o] Aet= A, &= 7t
Zolt}. HEMS+ 7| b= 8 A (Safety Injection Tank, SIT)¢] AHH-oF 71¢47]

o] AH-E HEEIAY AeHE Adstal, Ak B A-sato]

Z} A AE (Reactor Coolant System, RCS)el|l WZt4E Sk AlEoltl. o]& Ab

I A A ERARES A AAT]AL, AL B B AL 2AAS Al Sk,

YA Ata A THE AFEAIAA, b el 7T ¢ Qdnh & AT E

HEMS®| AA dAZe #7tstr] fsbe], 7had71¢F <h ° A

& Al AT 9% Wh‘s}‘ﬂv‘r 7¥St719F HEMS zhs B 7k« Aduj# (6inch,

4inch, 2.5inch)¥} HEMS Zs¥iH 2 8E Hybrid SIT #4 Z2w8]3(2.5inch)9 3}

S o)l on, aao}ﬁ—sﬂﬁﬁzﬂ RELAP5/MOD3.32 37}& $33s}3ith.
7t A3 A9 w3 gd 55 % 125 7o) 7hestal, PAFSTF IEHO]

A AEeiod, AAvia ﬂ‘r‘jﬂ\] o = RCSE e HHE A==

ATt T3 4, 6inch HWiTY A$ PAFS7E A% B5 AdE gd=S

T2 AP A Fi=r} :/.E]b} 2.5inch HH?}B] 3% PAFS9| #go] &5 78‘"?*,

A5 AgAbALR A E XN, POSRV /W ® olst= sste], 7He-3k Hybrid
SIT A= =esehx] Xdvh 2 Bus} Hybrid SIT 4% ddwa st
A5, Ad5e T HES A4 fdod, SR uely 1A5 ¢kl
POSRV &= 714 253kl POSRV 2 HEMS®| ZHzwlde] /fog RAA O
215 Waer aS5S Sl gEsHe] =Aesvh J48 gadvh o= A
e HEMSE #AsA7e £49 245 &3 $E9] Alas g4 5 S A
o8 @, £ A= AAA gD g e AoR sddn

A& gAd o] Ahor = ux7] =37 (KETEP) ¢ Aol
wol grafgh A APy (No. 20131510101670)
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Analysis of the Method for Optimization of Component Interface Modules
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+9FH Aok AAEH AL =Y 2 fAY Ale] A]2®lL PLC(Programmable

Logic Controller) ¢+ DCS(Distributed Control System)o|t}. TXY Alo] A|AEL QF
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o 1 F b ZASwa e A= FPGA(Field Programmable Gate Array)
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Two Dimensional Pressure Behavior Analysis for Shock Wave Impact on

Pipes Arranged in One Line
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A¢2 - Y85

#
TR (F) FFAT
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v A A Y D3 (NRC)E mPower Design—Specific Review Standard(DSRS) <
Z35te] udel@ ddsls H7FE 9% ANSI/ANS 58.2(Design Basis for Protection of
Light Water Nuclear Power Plant Against the Effects of Postulated Pipe Rupture)?]
MRS AZSAY. B ATANE B A A AG F meluAu e B

T e A g fHE AESAA gn ddAVE BHoE e oy FHY
WA g el F Test Case=Al 1€= wjdd wias AAs . S49 54 192
Wi vl FHejoll oF dHEETF DA ®WEHAl HeEA AAFASAS F5ke
gleit. o5 9t JAFuids A4 BAE ¢ e FHE G Sad 219
oA Hs EEESIT SA] staR9el A F9 a0 ke Zolo] 9%
A7 LGSt FAS G FA vjFIE FA] HEE Qg AET HA ST
R 2R TASE FATe AES AU 192 ade w3s Ay ST
ol g YHIEEE HAT ofzy WA wE dHEEe uuEs 9t
THoR wdd F U CaseEds ZAZ RAHste] 1 AolE HWEQIT g&40®E 2
A FaAe7] St Wi wid 2 FAAES 2xd dW FHE IAE dedstd
FAMA S HAAsGT. FF 2 AFE ASAA B S T GdYEEE o] &5ty
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A Study on the Functional Requirements of Smart Energy City

Management System
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A Method of Reinforcement Learning Based Energy—Usage Virtual Data

Generation for City Energy Management System Testing
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A Simple Estimation of Health Cost of Air Pollution from Power

Generation Technology in Northeast Asian Country

A - A5S - A
P AT oy AAATA

& vk dE =, Skaro] ZhZb 379, 109, 1369, 409
2 FGIE A} o]o wls] s&7] Hghol XA FgFS v = v]AHA(PM2.5) =&F
Zy7k 15891, 13191, 178%1, 173992 Hote] 2 Aoz HuiH o Sk v7]1ede =
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5999 olaEus BB 99
Aei7tz THE $FHYS 7H DDR ALdtolE Bl
A Siliceous & Oriented DDR Zeolite Membrane

for Effective Carbon Dioxide Separation

BEE -

e thstal ks

jﬂ
OH:L]

A
A 7))

A siliceous deca-dodecasil 3R (DDR) zeolite with a pore size of 0.36%0.44
nm?. This pore size of DDR zeolite is desirable for membrane-based separation of CO,
(0.33 nm) from N, (0.364 nm), which is important in the post-combustion carbon
capture process, through molecular-sieve effects. For the first time, we acquired
hydrophobic and AOhoriented DDR zeolite membranes through the epitaxial growth of a
DDR seed layer with a structure directing agent (SDA) of methyltropinium iodide. The
degree of the outof-plane orientation and inter-growth was increased with the
secondary growth time, while reducing the defects that provide non-selective pathways.
The resulting DDR membrane showed a COo/N, separation factor (SF) of as high as
15.9 at 50 °C (typical flue-gas temperature) in the presence of H,O vapor (3™ largest
composition in the flue-gas). The hydrophobicity of the silicecous DDR membrane is

beneficial for improving COs/N, SFs under wet conditions.
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The improvement of SFs conversion and the process for removal

by —products using the three—stage catalyst—adsorption reactor
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Study on the Effect of Double Layer Structure for Amine—Silica CO2
Adsorbent to enhance Physical and Chemical Stability
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Immobilization and Stabilization of Carbonic Anhydrase for Carbon
Dioxide Conversion on Magnetic Mesoporous Silica Coated Chitosan

Crosslinking

Eunjung Son - Kie Moon Woo - Inseon Lee - Sunhyung An* - Jinwoo Lee® - Jungbae Kim
Department of Chemical and Biological Engineering, Korea University
“‘Department of Chemical Engineering, Pohang University of Science and Technology
(POSTECH)

As one of promising carbon dioxide (CO,) reduction technologies, enzymatic approach
has been proposed. Carbonic anhydrase (CA) enzyme can catalyze the conversion of

~! and the bicarbonate can

CO, to bicarbonate at a high turnover rate (ke:) up to 10° s
be further utilized for various chemical synthesis including calcium carbonate
generation. However, the low stability of CA often hampers its practical uses. In the
present work, CA was immobilized and stabilized in magnetically—separable spherical
mesocellular siliceous foam (Mag—S—MCF) via crosslinked chitosan coating approach.
After adsorption of CA in Mag—S—MCF, chitosan (CS) was adsorbed onto the surface
of Mag—S—MCF and crosslinked each other by glutaraldehyde (GA) treatment
(ADS—CA/CS—GA). The activity of ADS—CA/CS—GA was maintained for 85 days
under shaking (200 rpm). Based on the highly stable ADS—CA/CS—GA, two reactor
system was designed for CO, conversion and utilization. ADS—CA/CS—GA converted
CO;, to bicarbonate in the first reactor, and the calcium carbonate was generated by
the reaction with produced bicarbonate and calcium ion in the second reactor.
ADS—CA/CS—GA could be easily reused via facile magnetic separation.
ADS—CA/CS—GA was recycled and reused for thirty times for COs conversion. The
protocol of crosslinked chitosan coating on the surface of magnetically—separable
mesoporous silica can be applied to immobilize and stabilize various other enzymes

whose poor stabilities inhibit their practical applications.
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Enzymatic CO; Conversion and Its Utilization for the Accelerated

Microalgae Growth in One—Pot Bioreactor

Subeen Wie - Sung—Gil Hong - Hancheol Jun* - EonSeon Jin® - Jungbae Kim
Department of Chemical and Biological Engineering, Korea University
“‘Department of Life Science, Research Institute for Natural Science, Hanyang

University

Carbon dioxide (CO;) in atmosphere can be converted into bicarbonate by using a
biocatalyst, carbonic anhydrase (CA). CA can catalyze the hydration of CO; to
bicarbonate with a fast reaction rate. However, the successful application of
biocatalytic CO, conversion requires the stabilization of CA activity and the
development of appropriate bioprocess. Here, we developed one—pot bioprocess, where
CO, was converted to bicarbonate with immobilized and stabilized CA, and
simultaneously utilized for the microalgae growth. CA was immobilized and stabilized in
the form of magnetically separable enzyme precipitate coatings (Mag—EPC) based on
carboxylated polyaniline nanofibers (cPANFs). For the preparation of Mag—EPC,
enzymes were covalently attached on the CcPANFs, followed by the enzyme
precipitation and crosslinking with amine—functionalized magnetic nanoparticles.
Mag—EPC showed a good stabilization of enzyme activity, and their half—lives was 236
day under shaking condition. Highly stable Mag—EPC was introduced to microalgal
culture for the demonstration of one—pot COs; conversion and utilization system.
Atmospheric CO, was converted to bicarbonate under the catalysis of Mag—EPC and
the bicarbonate expedited the growth of microalgae. Mag—EPC increased the microalgal
concentration by 1.8—fold compared to control sample with no Mag—EPC. Mag—EPC
maintained its biocatalytic performance during the three times of recycled use. CA
based one—pot CO,; conversion and utilization system potentially reduces the
atmospheric CO. concentration, while the reduced CO, can be exploited for enhancing

the microalgal growth, which produce useful chemicals including biodiesels.
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Influence of activated carbon on properties of Pt/C catalysts

Mi Yeon Byun - Jae—Ho baek - Dae—Won Park® - Man Sig Leef
Ulsan Regional Division, Korea Institute of Industrial Technology (KITECH), Ulsan,
Korea
*Department of Polymer Science and Chemical Engineering, Pusan National University,

Busan, Korea

Activated carbon (AC) have been used as support for precious group metals (PGMs)
catalysts due to excellent electrical conductivity, chemical stability. However, inert
surface of carbon requires surface modification to improve of metal and support
interaction. There are many AC surface modification method such as acid, base,
thermal treatment. Herein, the influence of acid pretreatment of activated carbon on
particle size and distribution of Pt was investigated. AC was pretreated with different
concentration of HNOs and H»SO4 solution for 2 h. The Pt/AC catalysts were prepared
by deposition—precipitation method. The effect of pretreatment on the properties of
the AC supports were studied by XRD, FT—IR, and N, adsorption and desorption. The
prepared Pt/AC catalysts were further characterized by CO-chemisorption and
FE—-TEM. The CO-chemisorption results showed that Pt/AC(4M) catalyst had the
highest Pt dispersion of 45.1%, whereas the Pt/AC(2M) and Pt/AC(8M) catalyst had
relatively low dispersion of Pt. The acid pretreatment of AC have an effect on not

only surface functional group but also pore size distribution.

- 251 -



= 2018 E ghol|R|EtE| EAGtELRS| =

MAPbI; HZB2FF0|E AR S A7 & F A3t g AT
Light and Electric field induced degradation of MAPDbI3; perovskite solar
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Recovery of Palladium from the Spent Pd/Al;,0s catalyst by Leaching in
Sulfuric Acid

Ye Eun Kim**Mi Yeon Byun***Junghwan Kim"“Kwan—Young Lee**Man Sig Lee"'

Ulsan Reginal Division, Korea Institute of Industrial Technology (KITECH)*
Department of Chemical and Biological Engineering, Korea University™

Department of Polymer Science and Chemical Engineering, Pusan National University ™

Platinum—group metals (PGMs) are widely used in various industrial applications
such as catalysts, dental alloys, and jewellery. Recovery of PGMs has been attracting
many attention due to their limited resources. Typically, PGMs are extracted through
hydrometallurgical and pyrometallurgical process with using HCI, HNOj;, and chloride
salt. In this study, we investigated the economic and simple recovery process of
palladium (Pd) by using sulfuric acid as leaching solution. The recovery of Pd was
divided into two processes. First, the spent catalysts were initially leached in different
concentration of sulfuric acid (1M to 5M) to dissolve the spent catalysts. Second, the
recovery of Pd in leached solution was performed by reduction process using aluminum
as a reducing agent. The crystal structure of the residue was characterized by X-ray
Diffraction (XRD). The content of Pd and Al;O; were determined by inductively
coupled plasma atomic emission (ICP—AES). The results showed that the efficient
leaching conditions were obtained as follows: 5M HySOs at 110 C for 2 h. Pd was
effectively recovered at 80 C for 1 h. In addition to, the proper ratio of palladium ion

to aluminum powder was 5.
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Study on the Change of Endothermic Fuel Decomposition Characteristics

of Zeolite Catalyst by Alkali Treatment
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Dual—layered Ceramic Interconnect Films for Solid Oxide Fuel Cells

AR, FEA, YL, FFLt
Lol A7) A T4, a1 ¢ AR S A S (UST), SR o

o) F, ol te

Solid oxide fuel cells (SOFC) are connected in a stack by using metallic or ceramics
based interconnects. As the operation temperature of SOFC is high, the special
requirements of an interconnect material include gas tightness and electrical
conductivity at high temperature in both oxidizing (cathode) and reducing (anode)
conditions. Therefore, high electrical conductivity in both reducing and oxidizing
conditions is important. The ceramic interconnects materials such as LSM, which
exhibits p—type behavior, have particularly high electrical conductivity under the
oxidizing conditions of SOFC cathode. On the other hand, n—type interconnect such as
LST have high electrical conductivity under the anodic gas conditions. However, each
of these ceramic interconnects exhibit a low level of electrical conductivity under the
reverse gas condition in spite of a lot of trials to improve (i.e. doping). Therefore, in
this work, we designed a dual—layered interconnect to solve the problem of electrical
conductivity in reverse gas condition. We used LSM (LaggSro2MnOs) for p—type
material and SLT(Sro7LaosTiO3) for n—type materials properties. The sinter—ability
and electrical property at different temperatures under H, and air were analyzed. A
dense dual layered interconnect film was fabricated on anode supported button cell by
screen printing and tested for interconnect properties. The long—term stability of the
dual—layered ceramic interconnect was analyzed by measuring the Area Specific
Resistance (ASR) during 1000 hours and 10 thermal cycles. The results of the study

show the dual—layered interconnect can be stable and promising design for SOFCs.
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Hydrogen production with one—step Pd—based membrane reformer for
high—temperature PEMFC
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Numerical simulation of methanation reactor for Synthetic natural gas
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Screen printed carbon composites as counter electrode of dye sensitized
solar cells

Xiuting Luo + SooHyung Kim
Pusan National University, Nano Fusion Technology Department

Dye—sensitized solar cells (DSSCs) composed of nanostructured carbon
materials—accumulated counter electrodes (CEs) were fabricated in this study. As the
replacement of expensive Pt, various carbon materials, including O—dimensional carbon
nanoparticles (CNPs), 1—dimensional multiwalled carbon nanotubes (MWCNTs), and
2—dimensional graphene flakes (GFs) were tested as a suitable charge transfer
medium in the CEs of DSSCs. As the results, CNPs were found to result in
deteriorating the charge transfer from CE to liquid electrolyte due to the formation of
highly aggregated structures with very low specific surface area. However, MWCNTs
and their composites (e.g., CNP/MWCNT, MWCNT/GF, CNP/MWCNT/GF) were found
to enhance the charge transfer from CE to liquid electrolyte due to the formation of
highly networked structures with high specific surface area. The resulting PCE of
DSSCs composed of pure MWCNTs— and MWCNTs—added carbon composites—based
CEs were very similar with that of DSSCs composed of Pt—based CEs. This suggests
that the nanostructured carbon materials especially composed of MWCNTs and their
composites (e.g., CNP/MWCNT, MWCNT/GF, CNP/MWCNT/GF) are one of promising
candidates to replace the expensive Pt in the CEs of DSSCs.
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Effect of open ratio of flow field channel on performance of
proton—exchange membrane fuel cells

Yaojia Zhang® - Q=] g3*

“BAbSha Vb g3 8, Ak 8

SN
=2

A G EDT A, AR S

Flow field channel (FFC) in proton—exchange membrane fuel cells (PEMFCs) is one
of the key to enhance the performance. In this study, we designed 3 types of FFC and
the open ratio of each FFC was varied: 33%, 50%, 80%. The open ratio was
calculated as the ratio of the area of the MEA to the area of the FFC. The efficiency
of PEMFCs showed different performance according the types and open ratio of FFC.
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A study on optimization of components for durability and performance
improvement of bkW HT—-PEMFC stack
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< Fig. 2 Temperature Analysis of the Insulator through Computer Simulation >
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Design of Blasting Nozzle with Wide Bore used in Energy Industrial

Field based on Computational Fluid Dynamics
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Consideration of FMEA(Failure mode and effects analysis) for Hoses
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Consideration on Construction and Commissioning of the Closed Loop

Heavy Water System in a Research Reactor
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Requirements of General Design Assessment in England
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Applications of Ventilation Test Methods for the Regulatory Issues
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Effect of Multi—Fuel Core Design on Axial Offset Anomaly
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a4 71%5%F Ni, Fe A|AZFS o] &3 BOA ZE SISHA &8 HAF
Validation of Chemical Cleaning Efficiency in BOA code
Using Ni and Fe Removal Amount during Start—up Operation
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Analysis for CHF Test Data of 6.8% crept PT using ASSERT Code
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Preliminary assessment of MCCI in OPR1000 under Severe Accident
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Study on Radioactive Waste Management for Decommissioning Plan of
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Evaluation of Flow Stabilization Integrity in RCP Test Facility
Society for Energy
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=W Y3 Test Faciliy o]t} 8 A5 A dol= Cold/Hot hydraulic performance test&}
Stop Start TestsE F3skal lth. RCP AP A2 APRI400 LHAE 7Eo2 A7 ¥
Rom AA e 18.5Mpaolal AA 2XEE 343C otk wizel Hul FH
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An Analysis of the News Frame on the Nuclear Cooperation Agreement
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ZHERALE A9 ols MENI X 45 &4
Performance Analysis of Redundant Network Devices for

Smart Substation

AR - AYF - 5
54177

WA A A=3} A] 2l (Substation Automation System, SAS)S =A|d7|E+=3]¢ (IEC,
International Electrotechnical Commission) 61850 X+ o]&3lo] F41 7]¥kS A3t}
IEC 61850 &+ T4 WEAAS] A4 3 A=AS FHs7] 98] Process Busel
IEC 62439-3 ©]% 38 U ES A (PRP, Parallel Redundancy Protocol) % 117184 UES
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HALE PBH R $Fot7] HeiA e oo 22 olF3 UESA 75 2 9] 254
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Review on the Application Methods of the Leak Monitoring system
of Leak Before Break Concept to the Main Steam Line of APR+
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in Operating Nuclear Power Plants

An Improvement of Maintenance Data Inputting Codes
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PMT : Preventive Maintenance Template

D DREAMS : Digital Real—time Asset Management System
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L™ FA4717]1 AHeobeAdd B 1F

A Study on the Possibility of Using Radio Equipment in Nuclear Power Plant

2G93 - 14E - H5T
=S REE
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Frequency Interference)® AH]2] Q%2 & 117%o]
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Yankee Rowe 939 EZ3HE EAHI} Aty 4

Case Analysis of Concrete Characterization at Yankee Rowe Nuclear Power Plant
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[1] NUREG/CR—-5849, “Manual for Conducting Radiological Survey in Support of
License Termination”, JUNE 1992.

[2] EPRI, “Concrete Characterization and Dose Modeling During Plant
Decommissioning”, 1015502, 2008.
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Korean Nuclear Power Plants
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Fabrication and characterization of porous stainless steel support for
metal—supported Solid Oxide Fuel Cell

TAE HUN KIM* - MUHAMMAD TAQI MEHRAN - RAK HYUN SONG#* - TAK HYOUNG
LIM - SEUNG BOK LEE - JONG EUN HONG
Fuel Cell Research Laboratory, Korea Institute of Energy Research(KIER),

152 Gajeong—ro, Yuseong—gu, Daejeon 34129, Korea
“Department of Advanced Energy and Technology, Korea University of Science and
Technology(UST)

Abstract :

Solid Oxide Fuel Cells(SOFCs) is a fuel cell in which electrolyte is a solid oxide and
show high efficiency compared to other fuel cells such as PEMFC, PAFC, DMFC.
Generally, an anode supported design is used for high temperature SOFC. However, by
replacing the anode support with a metallic component, we can achieve several
advantages. For example, the metal—supported SOFC operate at temperatures lower
than normal operating temperature(>8007C), allowing for a wider range of applications,
reducing material costs, and having excellent strength. The major requirement of metal
support for SOFC include sufficient porosity to supply fuel to toe anode and
appropriate strength to provide support for the other SOFC component. Therefore, in
this study, we fabricated metallic support with a sufficient strength and porosity by
using ferrite SUS430, which has the matching thermal expansion coefficient(TEC) with
the electrolyte material such as GDC, YSZ and cathode materials. The powder were
mixed with appropriate amounts of pore former and other organics and pressed into
pellets by uni—axial pressing and subsequently sintered in hydro gas at different
temperature. The porosity and strength of in developed metal—supports was
determined and SEM analysis was also conducted for microstructure. The developed
porous metal supports showed ~30% porosity and >500MPa strength meeting the
requirement for support of the SOFC.

Key words :

Solid Oxide Fuel Cell, Metal—supported, stainless steels, porous, strength

*Corresponding author: rhsong@kier.re.kr
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Two stage treatment by using hydrochloric acid and ethanol fractionation
for extracting hemicellulose and lignin from kenaf
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Ethanol organosolv fractionation technique is effective procedure for production of high
purity lignin from herbaceous biomass. However, the major problem of ethanol
organosolv could not use the xylose due to extraction in black liqour after organosolv.
The hydrochloric acid fractionation has been suggested as a strategy to solve this
drawback prior to organosolv. In this work, kenaf was fractionated with 0.1-0.6 %
w/w HCl (solid : liquid ratio 1:10) at 130—190°Cforlhour. Then, the treated solids
were fractionated with 60 % v/v ethanol under various conditions (solid : liquid ratio
1:10, 100—160°C, 20—60 min), and the changes on the composition of treated solids,
liquid, and lignin purity after each step were analyzed. Subsequent two stage treatment
process under optimal condition was scale—up in a 7L reactor. Two stage
fractionations based on hydrochloric acid and ethanol indicated outstanding effective to

isolate the cellulose, hemicellulose, and lignin.
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Stability of Pt catalyst on inorganic Ti support for PEMFC cathode
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Comparison of electrochemical performance according to degree of
chloromethylation based on polyimide for development of anion exchange

membrane for alkaline fuel cell
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Application of Augmented Reality Technology for Surveying Mine
Hazards in Abandoned Coal Mining Areas
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Conventional mine site investigation has difficulties in fostering location awareness
and understanding the subsurface environment; moreover, it produces a large amount of
hardcopy data. To overcome these Ilimitations, a mobile tablet application was
developed. It enables users to rapidly identify underground mine objects (drifts,
entrances, boreholes, hazards) and intuitively visualize them in 3D using a mobile
augmented reality (AR) technique. To design the application, South Korean
georeferenced standard—mine geographic information system (GIS) databases were
employed. A web database system was designed to access via a tablet
groundwater—level data measured every hour by sensors installed in boreholes. The
application consists of search, AR, map, and database modules. The search module
provides data retrieval and visualization options/functions. The AR module provides 3D
interactive visualization of mine GIS data and camera imagery on the tablet screen.
The map module shows the locations of corresponding borehole data on a 2D map. The
database module provides mine GIS database management functions. A case study
showed that the proposed application is suitable for onsite visualization of high—volume
mine GIS data based on geolocations; no specialized equipment or skills are required to
understand the underground mine environment. The application can be used to support

abandoned—mine hazard site investigations.
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Application of Bluetooth Beacons for Developing an Underground Mine

Navigation System

Has - YA - AFL”

R I FE RO E M e L JEENE i JE R e et

A Bluetooth beacon—based underground navigation system was developed to identify
the optimal haul road in an underground mine, track the locations of dump trucks, and
display this information on mobile devices. A three—dimensional (3—D) geographic
information system (GIS) database of the haul roads in an underground mine was
constructed, and the travel time for each section was calculated. A GIS database was
also constructed for 50 Bluetooth beacons that were installed along the haul roads. An
Android—based application was developed to visualize the current location of each
dump truck and the optimal haul road to the destination on mobile devices, using the
Bluetooth beacon system that was installed in the underground mine. Whenever the
application recognized all of the Bluetooth beacons installed in the underground mine, it
could provide the dump truck drivers with information on the current location and the
two—dimensional (2—D) and 3—D haul road properties. The operating time of each
dump truck and the time spent on each unit task could be analyzed using recorded
data on the times when Bluetooth beacon signals were recognized by the application.
The underground mine navigation system that was developed in this study can

contribute to the improvement of haul operation efficiency and productivity.
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Development Status of Collision Avoidance Systems for Mine Safety

Management
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This study analyzed the development status and applications of collision avoidance
systems for mine safety management. The definitions of collision avoidance system
used in Australia and USA were compared. Sensing technologies utilized in the
collision avoidance systems were reviewed. In addition, several collision avoidance
systems developed in oversea mining company, such as MineAlert Collision Awareness
System, Cat MineStar, and Intelligent Proximity Detection, were reviewed. In Korea,
no collision avoidance system were found. It was identified that the similar system
were utilized in construction and railroad industry. Collision avoidance system can
prevent unexpected collision accident and thus improve worker’'s safety in mine.
Therefore, it is necessary to analyze and apply sensors and system appropriate for the

domestic mining environment via review of overseas collision avoidance system.
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A Composite Monitoring System for Control of Greenhouse
based on Light Energy
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Table 1. Germination speed and rate of rape sprouts as affected by the LED colors as a light.

Days after seeding

LEDs Total
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(e) Results of Yellow LED

(b) Results of Green LED

(¢) Results of Red LED

19 4. Red kohlrabi sprouts as affected by the LED colors(a~e) as a light.
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T redA A Gdane F4 54
Quality characteristics of liquid biofuels produced from sewage sludge in

Korea

nloledw g AAkety] 8l srseAE U gle

Lo
o

&3, A&7 SHolA Hol
]

Q2 AR= o] gsta vt dsEgA W S HAE Agste MY Al U
o= 4HA i FFEYUARTEH QAAEE AT F At AFEYUAE AFAE=E
Aatste Fgole daHEZAS g, 2Q0A whg, dE8E vkE Fol k. A &
Ag Y8R sto] A Wegss FulR st o aH 2% jEs 8 veletds §
Aatar AmgzAe] E2-3ted AL dolr gt} I ES 2UA &viER o] 29
WSS A A AR diE] HE, SHE, i 59 I8 54& B4
53], strsdA fd welet e FAE FAFEA, g)S 3 Fu velerA
(BD100) ¥4 7]%<¢ KS M 26955 wh=el=x] dolr gt}
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TiO, Y4 Rl gy 72 2 FAZe Iy 727 Quney
B AR gl vA= 93
Effect of porosity of TiOZ2 nanoparticles and photoactive layer on the

photovoltaic performance of dye—sensitized solar cells

d

¢} FHAFS FAHSHE TiO, JA oA AF7F d85F
& | v X = Gl digk A5 st G2 oA
9 2~ (Ethyl Cellulose, EC)E H7}3}9] xﬂ%ﬁk%ﬁp_tﬁ, FHA=
T/d3k= TiO: YA= AAWHEAAE H7Este] dx e g3 ds =4
Aom, oojriE—Am =L Az Edo] A A= A=)
ATFANAE G vad 2 FHAS5S 435 Tio2 J#F
A AR 2 a3d AU 953383 ﬂlc} WM TN 54
AlAR] a3 g A-E P snk 1 3
d3st= TiO: dAF Wl tr3de] & =

S e}
-63:)6]_51:]*3‘ (?-:'1__ }}\ /\/\q

Aol EAlE g e

B AF=E AR (DS APoz Stad - Awke] XS ol =3 7] =
TA}el @) (No. 2016R1A6A3A11932418)
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2 QHAAN AP E e H2 A8 ZIF-8 %9 F4
Synthesis of Hs—selective ZIF—8 membranes with high

thermal/mechanical stability

49 AR
EEEEE R SRR

Zeolitic Imidazolate Framwork—8(ZIF—8) &9 ZIF-8 7|& F+%9 x4 9L
3 Hoge addo= 283 4 vt olgfs Hy A8l 54 gE =& €4 74
Shgg o= Qlete] ZIF-8 w92 4 7F2 3} db§-(Water GaShift Reaction)l]
29 whg7]2 ARESE] flste] W A9t EEIL ok E ATl A= ZIF-8 #e
9] S #3le In—situ counter diffusion W21S ©]83A T} Zn source’} S i3l

d A AAYPE 2—-methylimidazole(mim) ZZFE9} ¥F-2A|AXA ZIF—-8L %“33}
In—situ counter diffusion ¥WAS Zno} mime =& WS &= <lsle] Zne 3Hak

T A S T TE WETE HA "o 2 AFel A= ZIF-8 w89 Hy

)=
i
g As 4F VAA AdFAHS FAA ]7] 2] &te] In—situ counter diffusion ‘ﬂo}’ﬂlg T4
=

L)

25 oHr 2 o

| =X
o

Jb
_\,L

o:]
£ Zte AAYE it E‘ELX—*.EE /\P%Q% a— °LE‘3]Ur 17<lﬂ14 Fdel a-
[e)

TE :
vl Be /1T A7 2E y-dRugE 298] AF F2E 24 F, o
g Boto] A Sxel 28e AR LR AAd] FYI ZIF-8 el
(ZIF=8_a)9] 7% dnb#el Zet

o yv=4FuuE Ige HZIF—8_ya) ¢
A9 AAY Wi FJEste] EEve] FAEALL o] F SEMJJr EDX T*—i—% Fate] HF
st AA W Uil AFEste] dAE ZIF-8_yva 829 A9 250%0A ~9.9 + 1.2
o] Hy/COz9 ¥ 455 Bgon o= dutAel ZIF-8_a Taﬂu 459 7.5 + 0.2 H
wate] g S gARlskgin. e 7 EEve] 44 tAHAgS A Skl 200
T} 250%0 A Hol 72 AlFHESt B2 AT AES Adgston 300=dAME d4 A
A0S Fdstelnh. 300=eA 9 #2 de A3 Ay, ZIF-8_a e A 2 Azt o
FHE Aol AstE7] AlAgoy ZIF-8_vas] A9 10 AMAA Asol fAHE S
geletitt. o] & FalA ZIF-8_ya AA N yv—LFHH Fo] KT AT dto Felqt

o) g FANAT AL Sererein.
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Development of Experimental Wet—type Dust Collector
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AAZE Al EYolAS o] &3t AAABAAEHY Ut S Al
General Function Test of Battery Management System

using Real—time Simulation

Bgd, 233, A3F, A%, 2AS
371 A9

Ao AbBJell M= FEE skl mek 87 dkajel] tig ek dzalol mokath oy
A AZAME A FFS A= AR G A A AAZAIIA R 2 A

Ak FHT E=AAGelA B, T AT 22 AABIAE aEHoR 857
Askol lFoldAe E]lo]l FrketaL, il A e aEA JJr AR S B AHA

of rlr

ol

] A ~El (Battery Management System, BMS)ol] #3F A% s AdPx 1 r}. 3
A DA B A 2" Frbstr] fs el 7]Fol 1] AlE]o} A &t} wEpA s
ATE Sl AAE AAFEA 2T FUPEH W V)FES o] &ste] HIFEHF A dntk

=4 Nge FYsA

B ERe 54 AES Bl BASRBN AR BAgL AAWA LGN 2L
2 sEwg ASge sl 24 Add d 4% 2 Bt @

BABRT] QA AFAClHAN REAY, WAL, AF, LE @S BARD A
A GES A AEF 1S Faf AR LWOR AFWT BABREAN A
AgAolE el wAgk A we A 2T A S dolE ke WuE B 54 AF
o WE 4F L BAE wsen

M| B2l A AT

BtEdE

/7 HAZEAEOE

AEY BAFEA]

A
QIE{H 0|~

LGP
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FeZ =% % PbBisNb,Oy HZHXAFIO|E JFEZu|E o] &3
7 WEAEF AA dF
A Study of Degradation of Methylene Blue in Aqueous Solution
using an Iron Doped PbBi2:Nb,Og Perovskite Photocatalyst

AA%F - olNE - 9B

AL EA T AUAZIELF

Aurivillius ] HlZB270lE S48 [(Biz02) (Ap-1BiO0se) 18] S22 o] Folxqlar, &
A Gl AFAREe] gl B IS BANE Htde 2 o] 2Rl AW
A FE 4R G8stazt sk ddaEe]l Bol JWHSN 22l HEBEATIE EE2 A
Ao E9l B AFO|EQ] o] 28 thE o] o7 wAgozM 4] Wi=3Y o X (band gap energy)
E AT Qo] TR ZAL St M FEm) 2Ado] Thssithe Aol itk

H AF"ol A= ol Aol A Aurivillius 73] PbBi:Nb,Oy (PBNO) H|ZH7M0|E FEu)E
et A G WS ]‘ﬂq (solid—state reaction) &% 3L, 7HA334d ZAL ol 4] thEZ|Ql
AR w5 AEdET A APS A6t 1 Ay, 952 7Ad (Xenon lamp) 2
A} el A 1808 Foll 1‘41 o] wEAEF7 A= As gelsiait

2 ATreelA g PBNO 35l &S A1717] 918 et = HRHATto]EL] B
Aol E o] 9] dA H]ES Co, Mn, Feo} #2 5&%‘3 Ldol T4 (reducible early transition
metal) &2 WASH= WHol glom, o3t WS Faf FHuf wheE dor|= Alskskd 2A4A
o] FAH L, B Afo]Eo] EAlsk= 2709 S5 AlUAl BatE Sujgio] Tl B
3Tt

A 2 Al s A vES 7S o8ste] 719 PBNO 35wl Fe A&s 94
Hlg® =33k 4= (PBFNOs)E sl o™, SEM/EDX, BET, XRD, TEM, UV—Vise} &
HA7171E ol&ste] e F5vle Esistd 54 A8t ZFJ 71¥2] PBNO %=
vje} A8 wlwaly] Yl FAE PBFNOs FEmE o]&3le =% wgdEs A4 23
Tkt

I Ad}, 9)F-o] A= FAF slllA] 7]£2] PBNO FE5vjRT) o] 1204 Fol dji-ite] o

g2l EF7F AAS = AS S8l webd, 7]E] PBNO #=v) 2k PBENO F=vi7F 714
B AL stellA o] WEAER A G0 953 om IRIFUTE B3 Fe =3 Hl&o m
gAML wEAEF A Ggo] WstE e A gleelnh d5els 7R ZAL stellA 7
Z/do] & PBFNOs ’**““HE o|-g3sto] 7174 olikstetAE ey e AAAdEE Aghetal, &

Rl Eo) Fas At

dl

|

m m
Mo b rlo g
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AXTA 28 F7HEREY FEo|=24A 24 My AFAH HF
Development and Accuracy Verification of Lithium—ion Battery Model of
Evaluation Platform of Battery Management System

AAS - 238 - AL - AW - 299 - 9aE . A
B2 7]979, Hake) ot

AAR R a7k B5S s FHolt BFY Bz e A4 AU Yol
Z7keta gom, Al BiFHsa FEHe WA E4e wear] Sa olux

Fol=dA7F 7hd F5E& v o, i dAe] bd gE W a84 #e 59 ol
2 A B2 A 2~ 8l (Battery Management System, BMS)¢] a7} &ws] Wd Z=o|v}. 3}

=
Ank A A zdel UE FAA B Py L AF J1F Fe 2usteln, AW
AR A el A geld xRz SR daasdT A s AX
% AT 98 AR GAZAFE 2 ANz B P AxE )

 Folth

AAAYA =S AT faiM gFol2HdAE o] &5 w2 Aol a4, @
= AZE w]go] LMl Rk ofye} k¥ dEE EAE HAT £ v wEbA o
A3 HE sAdstHA AA| glEol2dAE 83l FElE XS Y F F UEF
18 13 o] HILS(Hardware—In—the—Loop Simulation) 7|9Fe] AX T A A8 HU=
&S AR

2 =rdAE BrrEREd "HAEY FsE TR Ve ol A Rde] gk
Aot} sl =d2 Mathworks jit9] Matlab/Simulink 7oAl sl on, AA 2F
ol 2[A AES Sl ¥ HolHE 7IRte R HAARES FHenHE FEEUTE 5713
25 7438t 72 et Y E(R), Ry, O, Ry, Cy)2 SOC(State—Of—Charge), C—rate® 99
MR 2 Table B FATAL, FUA AEIAE vFow mde FAYL A
Skt

TR BE| AL HIIEHE

deh R/ 25, 50C &

Pack T2t A=
cell P AZ
eE AS
soc A=
x| e M=

2 S%

PackT Y 2 AL
Cell @t BA}

X 2 AL ZHd]|
Cell simulator, Power
supply, 2 /dlA Z AL

¥
A A= Y

S

CAN, otd=21, C|X| &
A=
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A718 7w A7 2 AAREE S A vo|la=2ags FIA 2" A
Development of Energy Management System to Reduce Electricity
Charge and Stabilize Renewable Energy for Microgrid

uhstol - AA&7] 2HF- A
St A 7] AT Yl ZupEn]d A Al E
HT A7 gdd 2 Mg Bds AAstar AR 3020 AF TS FEl, 4
AR #HA A A Yo] gdld Zloz At oo wel AAAAH L vgEA
7], AFAAGZEH 5 wlolazagEe] H3F B Aoj7])Ed ICT 7les HAEAIA As
Ao g oUXE #AYste duA#Y 7=y T84 T3 STt 2 dATeAe B
TG CAY a7 59 rlolaRasg ddoR® oo Arlaw A3 A8
4 =9 AL FHoR = FHA| LS oA HE A 2~E(EMS, Energy Management

30

System)< 70kt 933 (PV, Photovoltaic), ol =# A ##X(ESS, Energy Storage
System), A|Z=81Wd-8-4X] (EHP, Electric Heat Pump), B|AIYA72 FAEH wlola 21
gl=o] A vh5d vk ESSE AFHAESS, #EEHAESS F FHE AFHAESSY
L58 PCS 250kW 27]9F A=HA 1,200kWh 27] & 2,400kWhe]al, 2]l HFHAESSe] &
22 PCS 250kWeF #]HHA 405kWholtl. PV &3S 40kWel 50kW 27]2 & 90kWol
o} EHP -3 &wAke] Abgol wel 50~500kW $=L.#]7F 7bssith vjgddrle o
A7) 37 o AAZ2 o] 96kW 2thel 64kW 1ThE & 256kW A o] 7}53}c}.

vl A2 3= FPALEE AABEL EH AARE A dEF ESSO] UHE &%

o

52 AZststel HUHY & 4 =S TAHe] glon], ESSY S4v @A A,
AzapE A71aF @hE @ 40 eAANS Sesta, AAAYA A6 vho) 2

ox, M

zaeludd A9 gdor FHAT @ AgAE A7lad A% 2 ESS S

2 0% 47 59 AT FE vk BSSE o] 8afo] o] WA Aol 4 A
FS QA Belsel M RaFS ARAY)a, ArlaFel AP Ahe] FAska v
B Aol WAskel ARFLFAA ARAA 9 Fole s Atk AL 2y
H3e Fa $940 BAE $ASL Bes, fAs%n A5 264 Foug 2
PAANE BRHoR AAste] olUA BF % AE) Ase age FHH(EEH
A BHE Dol qUAT BB F Yuk vholAR s 2PN 2 F8 )%
cmy AAAAAY dZ3 23} oS, ESS VI HA &4 A, AN AW, ESS &
A3 A, a7 dge B4 Fol g

B AN $BF vholAnaes ALY qUAT EEHoE B, 2
A7 L AANAD FHS BAAA GRE 23 g AAA 3020 FAo) BRF of
UA Alakgiel 71elg Aow s,
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NIRAZZX 2A Z23F 2 FH|A AL

Development of program and homepage for design of ESS

2017 129 AF] A= 3020 o] At Whipol o]s)
Aoy =] 72 An &S 63.8GW7HA] Hgd A3

HA GG Aol FHBATHE A dEoew AT Ag
Aol, AAABAAA &Fo] Solel wpep AHAFgdA ] &
HAoh, wmgk ARolA 2017 d5E Alds]e ESS 5 &<l
SJAEI B A=} ESS H-& slgow <3 ESSY AAALS % Hold 1 ot HH o
71 Aot}

AN A =8 7H7L olel g Ak
i AAGEA el Hast, 7]Ee] 4
A o] AASIAY AdF AHE A
A

uledslo] ESSE AA Aoz MR8y
AR STy ESSel tigk dwrste EA
wol A9 gl whepA] L
= oz ESSY AH§FL Ayl Ad
A7 ARE A olE PAG L @ FHoAE afenA
K = 3]

Ho
QL
£
o4 Ol:O
o o

A =3
EolA= ESS AAE fg o] "Vl aAE, ESS &9 Eo|, FAL, AALE

A A A o] w A A AS A}, g ESS Al dxpel] thete] Awsta s
RO AREEHS AAST AHATAE B Z2ORS AA FE7E dde R 3§
of i &7 F3te] 54, ESSe a&S d¥sta, 295d AALEN AFE ALt
g AFE 22 Atk ol AA gdFE7te] ESS 959 Aot Hluste] ALk
A& AFsiTh

AU AAGGA] AA ZEROHE WX F JdEs FIo|AE LS, A&t
= EFHolAdl H&ete] dd Ui AaE st T2 aPe gewks & Q)
B x2S o] g3te] ESS AAAS A AN 4 da Abgxte] HAd g A g
& AAZE 7bsett g SRlgoly A8 wdE 22 ®islele AAA A4 e w9
g HE9 F40] 7hsstE® ofe] AegS arcte] 4 0] 7hs sttt

B ZZOE ol &ste] ghu|at ESSe FAHY e Hdid 9 4 i AA &9
H-& 3 2 o gs d7e ¢ s 3o® Alsdr
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A d4&A char B4 3FAT] vlA= 9F

Effect of char production on fire spread in wood combustion

2 Aol A HA AaA] char Aol AT WA= GEFE FAs7] 918t FDS
(Fire Dynamics Simulator)E& o] &3te] A E#H AL a9t EA 7FAE9 A A}
&

A7 A= 2l st Aol e v = dus 2= charrt ok b
Fol Axugg Ba AYH char W E Wk GAw FFE A7) gRe) AFHow
st 5S4 G A = vk wEbA chargol EA 1 AFe dnbAo® ARG
= Douglas firg o] &3to] st da} AlEd ol dE 33t

AA Al e 1SO 5658—2 3ty RS Hug o] FXE mdysgon FDS
3 FEE AAF d14e 960(W) X 315(L) < 300(H)mm =719 &7FellA 800(W) X
150(L) X 35(H)mm =718 HAE o]&ste] AlE#oldE stglen, 7 Wae /g 4
HE A4S 391 7M9E 3IHYE Low density Ceramic wool® AAste] &g =g 3t
9}, Douglas fird &A1Y A stdda AJEHolA Ho| 1SO 5660 Cone Al E#H oA
= 3ot L}E]r‘d A3t gt o8 £AS Faste Douglas fire] EAXE AA43IATE =

gk, char9] H]&-2 0.8, 1.8, 2.8%2 o] Al&EHolAS 33Tt
A& ﬂow 7Ur ‘%} 17H A9 247y 0.08Y w 20%, 0.18Y W) 44%, 0.28< 52%9)
e Al zb skl ok st dule] &£ A= ZF 7ol diE] Chard] H]Eof gk

\:I

= iH HolA ek glvt. ANk sAdvtel Aele] A char HlE&o] 0.08Uw=
650mm, 0.18 duwli 600mm, 0.28-> 550mm= Char?] ¥l &o] AXAFE 3 HAF v
A7t 2olEe AS A8 & ATE S HA] Chare] Hl&o] wep 27] @5
ARE sk, st 1A ARl 2 Aols Hol= s & & ok

.

H e

X

Key Word : Char(&3}), Fire Spread(3}9#3}), FDS(Fire Dynamics Simulator),
Douglas fir(¥ Z823]), AALREAM Simulation)

of =2 A 2017 AR oA A A ALZ2 (SR e A
kil

x* A A 2} ¢ isaac@chosun.ac.kr
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Performance evaluation of Compton microPET according to detector
modalities — a Monte Carlo study

Shal W71 7§ 328t

1

=
i oL

& Compton PET °] 453 AAA, BF &
£33 AE7]= EA PET Ao Bygxo=m 2ol
= GSO ¢} CdZnTe =4S AHE3oith. Ank PET
TH vhEENhs Fasdh tolEH = QAo el A o °]
+= Compton tracing technology & PET o &-83}o Compton
scattering 7FA] &gt W3 o8 AREalQlth. A e Eg o] wep xto]7p 9UA|IRE 511 keV
A= FxE Aol Fdaael nls] of 2vf A o wWol dojupr] wiiel] AW kgt

LS

=
=

-2 ¥
ox 9 rlr o

S G AT ol gAY HEFEE FTUME Bk ol g Am Folxid
B A= Ade o]y PET ¥ weA] PET & ®lustal AXd Abehs o gd] wked s}
F= W od Wt de=A AT MHES Sa Eelegith =3 de] 2olal 9=
A7 Wl MLEM el A" Abeks A&ete] S AT7AsS o e A
o] oA uiRl=AE 54 2 HIle A

A7+ A3 Compton scattering & &3 HloJH = ARRIFORH AnbAow g 2ol
A=k O]Ei PET 4+ ofyzt *HEH] Zhgt= WA PET oM %= HEa o] of 2v] &
7hek A& 2 4 ATk ek B Compton PET & AFE3IH 53 ko dlojeE d7]
gk AJRtol 7%‘%2& Zolet

AA de] 20]al & Micro—Derenzo MH S A4S vlugt Ay dxo} Fadxt
Ho7b & AldeolE] PET ©] B %2 HAEF &85 Wehdth AT oA #3) 5o
T A=V F49 A71E A 9E F e WEA PET o] 84 ¢ 2 F4e A

< ¥usty] 918 RMS, SNR Z18]aL RSTD & AAkelth e ¥
oA Compton PET @7e| do] 7]& PET BHup 44 A9 a]%o}gm_ = 337 uqaqx
= Compton scattering & &3 Ho]E 2 AF&dloele GAre] Zo] sletslx] kal 23]
H Aedits 488 42 F A}
2 A A= Compton scattering = &3 HlolHZ AL&3te] AFE 885 S/
Al e A2 adE FASAY A 7 AT 7159 Compton PET <170l
e A2E A&71E Y ¢ Frsts S AL 9AT B d3= A28 AZ7E
F74ekA] o 7)Ee] AlaEelA vtz A go] JbsslttE Fdol Ak wEkd 71Ee]
PET o W&S 71eA &2 AeolA Compton PET & FAste] & &89 st 2
9o 4 A4S 7 F s Aol

M=

AN

{

KeN
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LPG M#d A& HFAWIEY WEGE & 45 54
Internal flow and operation characteristics of Excess flow valve in LPG

supply pipeline

o3 - AAZE - WAD - 47T WD - AA

(F)Z, “(F) 4ol

FolE e mAo] ula) riHon £5o] wedE Byela gk oUA (LPG &
56 5)8 ALa o} oA Bade] AsHm A ol ARE ®AA B
A

7]
u 5
A4S 201495 F3E g13l7] flei e BaAb Qg <l
A = o 2 xpEEe] o g Al o soE o] ETE HAEA He AS L9
HAORHFE 7h2o 55 AT F d= viE v W] AAHe kA7 d8st
o} dubg o7 HFalE (Excess Flow Valve, EFV) & ElgAF o= 2l&] 7p~ w3
go] o] wAEte] ARTE 2 He Ag 7R S5S Ao Adddomy
o] FpAyZE 9% 1y ZTu AlnE WA ek kA AR ot b EEo] A Abe|al
= WEE Al A8 Akt AR SASHA HH AEoR AV|HA T 55 YA
How FTEAZIY. o] o, vt o g B AR E v a2 A HEA
AP B 7F A2 Ho] wjyke] uhE FO R o]t H Al N 7}/\ of o3 ¥ F
TG o]

S
gl os 7harh AbdE A "o HE

ZIAY FA7E s2s A5 ovety, ASTM F2138—12914 % Trip flow= 74 il
ATk Trip flows A7Alshs el o8 7kx7F 9low, 7k AgAl 4 (55
SOk AR AR S AReR AU AR &%, o 7t AR 5 VIT e
2 AA 74EE]1;}
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Study on the Mechanism of Secondary Fine Particles Formation on the
Surface of Al;Os under Different Experiment Condition

Rujiao Song - Zixiang Xu - Joo—Chang Park - Li—Hua Xu - Hyung—Taek Kim

Department of Energy Systems Research, Ajou University

Secondary aerosol has a significant impact on the global climate and regional
environmental quality. Factories burn coal or other fuels to get energy. And then,
factories release some dust and gases into the atmosphere, such as SO, and NO..
These gases will react with aerosol heterogeneously in the air which comes from
burned coal or fly ash and are mainly composed of SiO,, Al,Os, Fe;O3 and so on. under
the irradiation of ultraviolet light to generate secondary aerosol. In this study, we
explore the reaction of SO, and NO:; on the surface of Al,O3; aerosols because we
know that the reactivity of alumina is higher than other components. The experiment
last two hours in room temperature and pressure under different sample weight, gas
concentration and relative humidity with the same particle size. After the experiment,
IC (ion chromatography) was used to analyze the amount of sulfate formed on the
alumina surface. It was found that the production of sulfate increased with the increase
of particulates mass and the concentration of reactant gas. And the conversion of SO,
tends to increase with the increase of relative humidity within a certain humidity
range. If the humidity is too high, excessive water molecules occupy the active site on
particles surface so it will hinder the contact of the acid gas with the particles and

result in lower efficiency and lower yields.
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The reactivity of SO; and NO2 on different mineral oxides

Zi—Xiang Xu-Ru—Jiao SongJoo—Chang Park-Li—Hua XuHyung—Taek Kim=*

Department of Energy Systems Research, Ajou University

The contaminants of SO;, NO, and ash will be produced by the widely use of fossil
fuels, these pollutants will interact with each other in the complicated troposphere,
raising the formation of secondary inorganic aerosols, further causing many kinds of
human diseases. Therefore, here we mainly investigate the reactivity of SO, and NO,
react with simulated particles separately (Al,Os;, MgO, CaO, Fe;0s;, SiO,) under the
presence of ultraviolet light C(intensity=365nm) to provide some evidences for
enhancing the air quality. In this study, A glass—based flow reactor was used to
research the heterogenous reaction. The specific surface area of the oxides was
authenticated by the BET method. The aerosols were characterized by Energy
Dispersive Spectrometer (EDS) and Ion Chromatograph (IC). The results of the
surface—active on various particles are shown as below: Al,03>MgO>Ca0>>Si0,~
Fe;0s3. Possibly because the difference in physiochemical properties, such as the
specific surface area, porosity and hydroxyl groups on particle surface.

Keywords: SOs, NO,, Particles, Secondary inorganic aerosols, EDS, IC
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Interactione AUl dew, A—-B Stacking 7-Fo|t}. T3 BP W = 7F 71Z4o] Eddn
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Synthesis of ternary hybrid, rGO/PANI/Fe;04, and its application towards

selective and sensitive nonenzymatic hydrogen peroxide detection

ol

_q

i

34

Jane Cathleen Gabunada' - §-F 3112

TR SR AL WA, AR

S shaL ojetel, A Az AT RED
AP, TS sha, Al aote)oha 4 oot}

Magnetite (Fe;O04) nanorods anchored over reduced graphene oxide (rGO)/polyaniline
(PANI) were synthesized and the rGO/PANI/Fe;04/GCE electrode was used for the
electrochemical detection of hydrogen peroxide as a nonenzymatic sensor. The average
diameter of Fes;0, nanorods anchored over the rGO/PANI matrix were observed to be
35—40 nm, while bare Fes30; nanorods resembled similar shape, structure, and
morphology. The formation of ternary hybrid was confirmed by EDX, UV-—Visible,
FT—IR, RAMAN, XRD, and TGA. By the combined efforts of extended specific
surface, active carbon support, more catalytic active sites, and high electrical
conductivity, the synthesized ternary hybrid exhibited an improved performance towards

electrochemical detection of hydrogen peroxide compared to bare FesO, nanorods.
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Facile green synthesis of silver nanoparticles and its catalytic activity

toward sensitive and selective hydrogen peroxide detection
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Silver (Ag) nanoparticles were synthesized via a facile green approach using acorus
calamus extract as potential reducing as well as capping agent. Morphological
characterizations exhibited the homogeneously distributed Ag nanoparticles with the
average size of 20 nm. The crystal structure of Ag nanoparticles was investigated by
X—ray diffraction pattern and verified the face centered cubic (fcc) structure of Ag
nanoparticles. The plausible functional groups involved in the reduction and stabilization
processes have been identified by wusing FT—-IR analysis. The fabricated Ag
nanoparticles were exhibited higher sensitivity of 1501 pA mM—1 cm—2 toward H202,
wide linear range from 0.1 uM to 3 mM and low detection limit is 57 nM. Thus, the
fabricated system is analytically resonance and may provide innovative pathways in the

design and development of efficient catalysts applicable for sensors.
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Non—covalently functionalized graphene oxide impregnated Nafion

ol

S

composite membrane for the extended power generation of fuel cells

Mohanraj Vinothkannan' - %3112
"AEg ey ek, Fytistal YA A G- Ay stat AR AR A A8 AF7|R&D
A SFgAdE, 2R st AA e st Ay v)eta)

A graphene oxide (GO) nanosheets wrapped with aromatic polymers containing number
of sulfonic acid groups were synthesized to incorporate into Nafion, exploited as the
composite membrane for the application of polymer electrolyte membrane fuel cells. A
great numbers of sulfonic acid domains were selectively and densely grafted into the
aromatic polymers via the simple electrophilic substitution. Sulfonic acid groups and
conjugated ring structure of aromatic polymers allowed to form a strong electrostatic
interaction and IT—II stacking with the GO nanosheets. Non—covalently functionalized
graphene oxide (SP—GO) impregnated into aliphatic Nafion through solvent casting
technique and the SP—GO exhibit the uniform dispersion throughout the Nafion matrix
as seen from FE—SEM. The TGA curves revealed that the SP—GO /Nafion composite
is thermally stable upto 300C while the bare Nafion stable upto 300°C. Even At 80
C, the bare Nafion membrane maintains the excellent oxidative stability over a day
and exhibit very lower weight loss and was bestowed by the fluorinated dipole (CF2)
existed in the backbone of the Nafion. After incorporation of carbonaceous fillers, the
oxidative stability was degraded owing to their hydrophilic nature. The proton
conductivity of 88 mS/cm under hydrated conditions, and could be increased upon the
variation of filler content. The combined effects of SP—GO and Nafion improved the
power generation of fuel cell to 793 mW/cm2, which is many folds higher than that of

other prepared membranes.
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Characterization of Sulfonated SGO Composite Membranes

Containing Carboxyl Groups for Fuel Cell Polymer Membranes
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Synthesis and Characterization of Sulfonated Block Copolymers
Containing New Pendant Monomers for Development Of Proton Exchange

Membrane
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Synthesis and Characterization of Poly (arylene ether sulfone)
Containing Quaternary Amines for the Development of Anion Exchange

Membrane with High Electrochemical Performance
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Synthesis and characterization of poly(arylene ether sulfone) block

OH

—_—

copolymer containing sulfonated bis(4—Chlorophenyl) Sulfone for

Polymer Electrolyte Membrane Fuel Cells
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Synthesis and characterizations of polybenzimidazole
random copolymers for HT—PEMFC
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Hydroxy—Sodalite (H=SOD) Composite Membrane for Water Vapor
Separation at Around 200C

Arepalli Devipriyanka - %4 3]
Faas T RE Pl o v =g sl S I RS P ) Rl g feraet S

Hydroxy sodalite (H—SOD) zeolite was used as a significant water separating material
because of its B—cage structure having the pore size of 2.8 A. In this report, we
synthesized the high phase purity of H—SOD particles hydrothermally at 120 °C for 4,
12, and 24 h with molar composition of 1Al:5Si:50Na:1000H,0O. Later, by secondary
growth hydrothermal method the H—SOD membrane were fabricated using the above
H—-SOD particles on the tubular a—Al,O; supports at 120°C for 12 h. The H-SOD
particles and fabricated membranes were analysed by using X—ray diffraction (XRD),
scanning electron microscopy (SEM), Brunauer-Emmett-Teller measurement (BET),
and FTIR spectroscopy. The morphology of H—SOD particles showed a cubic—sphere
shape with 1 um size. A well inter—grown layer with a 28 um thickness of the pure
H—SOD membrane was formed. Finally, we conducted the single gas permeation and
water pervaporation experiments by using above fabricated H—SOD membrane. Water
pervaporation experiments showed a reasonable water fluxes (8 kg m *h ')and
separation factor 16 at room temperature. Furthermore, we will show the results of

water vapor separation at around 200 C.
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Low Si/Al Molar Ratio ZSM—5 Zeolite Composite Membranes for Acetic
Acid Dehydration

Aafaq ur Rehman - ZE 3]
et oA #er)etietd oY) #43t7] <8kt

ZSM—5 zeolite membrane which has MFI (Mordenite Framework Inverted) framework

1s one of promising zeolite membranes for the dehydration of organic—water mixtures.
The hydrophilicity of ZMS—5 zeolite membrane is directly related to the Si/Al ratio; it
increases with increasing the ratio. But, there were a limited number of publications
announcing low Si/Al ratio ZSM—5 zeolite membranes. In the present study, ZSM—5
zeolite membranes were prepared on the outer surface of tubular a—AlOs; (14 cm)
support by secondary growth hydrothermal synthesis method. Prior to secondary
growth, supports were repeatedly dip coated by nano—size (50—100 nm) silicalite—1
seed particles and after complete drying, they were calcined to remove the template at
450°C for 5 h. The membranes with Si/Al molar ratio of 10—40 were synthesized at
180 °C for 48 h using hydrothermal solutions with molar composition of
12NaOH:xAl505:36S510,:1620H,0:32.4NaF (x:0.45—1.8). The SEM and XRD
characterization results indicated high crystallinity and preferential orientation of MFI
zeolite crystals grown on the support. In the single gas permeance test at 30°C, it has
7.10 x107® and 2.95 x107Y mole.m “sec” 'Pa”' for Hy, and SFs, respectively. The high
Hs/SFs permselectivity(24) announces that synthesized membrane has relatively
high—quality. We will investigate pervaporative acetic acid dehydration performance of
ZSM—5 zeolite membranes with different Si/Al ratio.
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Highly Water—Selective MOR Zeolite Composite Membrane from
MOR Nanoneedles

AT - olFF - 243
Zuosta oYU 787t shd o Y x] 7}8} 7] % 83}

= A e o) A A A seels
¥ IHACHERge) QA7 FHoR S @ P,
EaYe:]

& §dskaL, Al LSk

bl vbs kel JE, wE o] BT 631:41)2 74&3te] a-alumina A A Aol D4
S Eo RuyolE Eous g4ttt ZulvolE Baluhe 170TColA 2447 HoF &
A3 aklom A7) A= 27 Reko] FEldte] vA = dFgFS dotr ] 9l 90wt%
o] EtOH/H,09] ZAA Fagu AdS st ¢ Agdoa nsree] A=z 3
A%k Beuke] Aelr) 10000]4 Z8 2 0.15 kg/m*he] =& A9 23S el
ek 374 9] ofE R Al=TE EElvte] At} wiskde] w A= < gkel| tisiA &
Qletefar gheh

- 361 -



= 2018 E ghol|R|EtE| EAGtELRS| =

A ALeolE B FHH FAHAE g A2 2= E& CTE Ay
2A# ARAA AL
Zero or Low CTE Ceramic Capillary Support for Synthesis of High

Thermal Shock Resistance Zeolite Composite Membrane
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Formation Mechanism of Hierarchical CHA Zeolite Thread Ball with
Water and Carbon Dioxide Adsorption Selectivity

AWA - ZA49RA - Syed Fakhar Alam - Pankaj Sharma - o3& - %33
FEuea duyAHerEd e oA 2] &sta

Sr—incorporated potassium based CHA type zeolite particles were hydrothermally
synthesized without using a structure directing agent (SDA). The crystallization
kinetics of the Sr—CHA zeolite and effects of synthesis time on the morphology and
composition of crystals were investigated. The entire sequence of CHA zeolite crystal
growth mechanism involving; initial solid sphere, hollow sphere formation, aggregation,
disc and UFO shape secondary intermediate and finishing rotational intergrowth with
thread ball shaped CHA zeolite crystal formation. Synthesized CHA zeolite particles
have thread—ball shape morphology and these micron sized thread balls of CHA
zeolites are actually compose of crystalline nanoparticles (~50 nm). The crystal of
thread ball shape is considered to be originated from the formation of hollow spherical
particles produced at the initial stage of crystallization. The hollow sphere of 30nm
confirmed to consist of Si and Sr ion from EDS analysis, it is coagulated and grown to
form a disk shaped crystal of 5um. The disk shape crystals were composed of a plate
shape formed by expansion and deforming of hollow sphere, and the rotational
intergrowth hierarchical CHA zeolite particle of micron size similar to thread balls. The
thread ball particles growth within 10 hr crystallization by consuming amorphous gel
particles and improves crystallinity during 120 hr crystallization. Additionally,
as—synthesized pure CHA zeolite confirmed the crystallographic completeness and pore
structure from water vapor adsorption—desorption behavior and gases adsorption
studies. The specific surface area and micropore diameter of CHA zeolite sample
obtained crystallization 120 hr is 839.49 m?g ' and 4.1A, respectively. Gases
adsorption results reveal high adsorption amount of CO, (3.7 mmolg™! at 2bar) and
almost infinite COo/H, selectivity. It is evident that the Sr—CHA zeolite is a promising

adsorbent for water dehydration and pre—combustion carbon capture.
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Improving photocatalytic performance of Ti—based MOF/2D nanosheet

hybrid composites for solar hydrogen production

A E]-$ - Muhammad Sohail - Zd=
AUA AAATA, oYX 7= T

Rl

A novel photocatalyst of MIL—125—NH,(Ti—MOF)/ZnCr—LDH nanosheets hybrid
composites has been developed for Hs production from water under visible light
irradiation. The hybrid materials was synthesized by growing Ti—MOF in a colloidal
suspension of ZnCr—LDH nanosheets under solvothermal reaction. The obtained hybrid
materials were systematically characterized by various tools such as powder XRD,
FESEM, TEM/EDX, BET, UV-Vis, PL and so on. According to powder XRD and
FESEM, the crystallinity and morphology of Ti—MOF after the hybridization with
ZnCr—LDH nanosheets became lower and irregular in comparison with pure Ti—MOF.
This result implies that ZnCr—LDH nanosheets limit the crystal growth of Ti—MOF.
The hybrid composites were tested for photocatalytic H, production under visible light
irradiation (A=420 nm). From the test, we found that the hybrid composites have
better performance about three times than pure Ti—MOF. Interestingly, in this work
the highly efficient H, production of the present hybrid material was achived without a
co—catalyst such as Pt. The improved photocatalytic activity results from the increase
of the lifetime of the photoinduced electrons and holes by strong coupling of two
materials and their proper band alignment. In addition, the Ti—MOF after hybridization
with LDH improved more chemical stability than that before hybridization. In this work,
we will discuss in detail about synthesis procedure, structural formation, photocatalytic

ability, and mechanism for the present hybrid materials.
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Acid catalyzed hydrothermal fractionation of barley straw and evaluation
of fuel properties of fractionated residue

Kyeong Keun Oh%? - Won Il Chol' - Hyun Jin Ryu!

! R&D Center, SugarEn Co., Ltd., Yongin, Gyeonggi—do 16890, Korea
2 Dept. of Chemical Engineering, Dankook University, Yongin, Gyeonggi—do 16890,
Korea

Constant growth in mankind’s energy requirements over the last century in addition
to the high dependence on fossil fuels has outlined important environmental challenges.
In this scenario, renewable energy sources appear to be a sustainable tool to
complement and gradually substitute fossil fuels in energy production. Among them,
biomass, regarded as a feedstock for co—combustion, presents some advantages such
as its neutrality concerning COZ2 emissions during its life cycle. Increasing the
utilization of lignocellulosic biomass has recently become an issue of great interest in
the Dbiorefinery area; 1.e., complete utilization of three main constituents of
lignocellulosic biomass (hem icellulose, lignin and cellulose) is important for the
commercialization of biorefineries. The most important challenge in the utilization of
lignocellulsic biomass is the fractionation process, which is a type of pretreatment
designed to separate lignocellulosic biomass into cellulose, hemicellulose and lignin.

In this study, dilute—acid fractionation of barley straw was optimized for improving
high xylose recovery. Evaluation criteria for optimization of the fractionation conditions
were based on maintaining the high amount of fractionated residues and their fuel
characteristics such as fixed carbon and calorific values.

In barley straw under went acid fractionation, the glucan content was increased to
52.3%, at which point 85.8%of the hemicellulosic sugar was extracted from the raw
barley straw. The ash content in final fractionated solid residue was decreased 65.9%
compared to raw barley straw, on the other hand, 9.8% of high heating vqlue and

10.6% of low heating value, and 16.1%of fixed carbon were increased respectively.
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