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Characteristics of Viscosity and Thermal Conductivity
according to Thermal Hydrolysis of Slaughter sludge
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Clean Energy Team, Institute for Advanced Engineering
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Pressure Distribution Characteristics in Gas—Solid Fluidized
Beds with Various Distributor Types

Yoong Lee, Jea Ho Shin, Jong Hun Lim, Kyung Hoon ChO* , Dong Ho Lee’r , Joo Hee HanJr , Dong
Hyun Lee
School of Chefmical Engineering, Sungkyunkwan University
Hanwha Chemical R&D Center
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£ AREse] B ohd 1Y 03 m & ol 24 m) ) 2 ool B3 oA fas waAA &
% U =EAs tﬂ?ﬂr 2 E¥e F B 58 B9 Y 2wl 5 YU opening fractionslel 5%
= Xﬂxﬁ%}M fﬂr 0.0270.17 m/s WA 001 m/s7tA oz WA A #F oM FF3H
o} 4 AE = Z} l"ﬁ_rHHJJr g8l 005 met Euld A 006 m 722 00 m % # =] 02713 m ¥
Aol 0.1 mitAo = 714 F5& WIAIA SASAT 4EF Shroud Nozzle ol 5 778 shroud

nozz (M7 0.005 m & 974 0.018 m & shroud length 0.143 m) AF&A] 71A % 0.08 m/slAd= &
=0] 0.1 mo]’dellA 0.02 ¢]sF RSD (Relatlve standard deviation)& Zr&= OLE’”LOF—% B =3 o
o] 005 m ol = U ‘?}Eﬂﬂo} 7144 008 2 017 m/sel A Z+ZF 9218 2 9564 PaZAl 2 A
I+ §lvh 28, 7]74] 4 012 m/sel A % u Z1L T A FE e gES dudoes ddsts
ojul, ~APy/-AP, U= 04 o]dlolty, 22y 4% F Shroud Nozzle ¥ #S zHzh AL&319S o)
4] &= MG-SiE &&= oo v 7%74 0.001 m¢ 182 7R holeE 7}A perforated 4l
AFE Al 011 m/s o)A Z1AFEol A B =o] 0.05 m o] = W ¢EAEE 9900 Pa AEol
T35 A @ dead zone®| P HEEHA &gkt

e om k2

O



CT1-3

Fluidization characteristics of Carbon Nanotubes Agglomerate

Sung Woo Jeong, Dong Hyun Lee"
School of Chemical Engineering, Sungkyunkwan University

WA 0.14mel L Eo]7} 2mel of= ¥ oA Multi-walled carbon nanotubes(MWCNTSs) agglomerates
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s A = HAS AFEIY. T3 collapse rate techniqueE AFE3de] MWCNTs
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Y Geldart group A {AET} w]$- 3L particle densityS 7}FA1aL 17] W&ol particulate fluidization
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Evaluations of Life Cycle Assessment about Recyling of ITO
from Used Portable Device.

Raymund K.-I. Kim, Na-Ri Lee, Soo-Sun Lee, Sung-Jei HongJT, Young-Keun Sonj;,
Tae-Whan Hong”

Dept. of Materials Science and Engineering, Korea National University of Transportation, 50
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Division of Energy-Display R&D, Korea Electronics Technology Institute, 68 Yatap-dong,

Bundang—-gu, Seongnam, Gyeonggi—-do, 463-816, Republic of Korea
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CPFD Simulation of Pressure Distribution and Bubble
Behavior in Bubbling Fluidized Beds

Jong Hun Lim, Jea Ho Shin, Yoong Lee, Kyung Hoon ChoT, Dong Ho Lee#, Joo Hee Han#,
\ Dong Hyun Lee"
Department of Chemical Engineering, SungKyunKwan University, Hanwha Chemical
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Analysis of Technology Trend for Planning Uni—-Material
R&D Roadmap regarding Automobile Industry
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Korea National Cleaner Production Center, Korea Institute of Industrial Technology
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Determination of Physical Properties and Cleaning Abilities of
Surfactant—-free Aqueous Cleaning Agents with their
Consecutive Flux Cleaning

Hee Keun Yoon, Jae Ryoung Lee, Sang Seop Shin, Kyeoung Won Seo, Jae Heum Bae®, Min
Jae Lee# ,Ho Yeoul Lee*
Departmefnt of Chemical Engin*eering, The Universiry of Suwon
NexChem Co, Ltd.,, " AK ChemTech Co, Ltd
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e nHF SAMTEAES Axsle] B4 243tk oln Fluxe SP#<l 21.3MPa’*g 7]
To 2 WMFMAAZAES WFstAT. 28 o]s §AE TAHOE Axd FUAMAA Vel o
olAll AE (F)ol A et viFAGAE A FEQ B%E VT2 Axe AAHAE dAHe
Z AMA T 2LAES AAS Fo| AlG AT wE Adas 249 WHIE F43to 574
AAGA Vel vl Aol A &4 AME 7hsAS E7F stk olE AIAEAS MAAL HIE Al
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Analysis of Organic Contaminants utilizing GC-MS in
Industrial Cleaning

Hee Seok Song, Sang Min Lee, Hee Keun Yoon, Jae Heum Bae®
Department of Chemical Engineering, The University of Suwon
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Introduction of electric/electronic parts cleaning and
example of application to its field

HoYeoul Lee, SooJeong Bae, JungMoo Heo, JongHee Kim, JaeHeum Bae*, DongKee Lee:F
AK ChemTech Co. Ltd,, ' The University of Suwon,* Korea Testing & Research Institute
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1. Bae, J Bae, J. H., "Alternative Cleaning Agents and Alternative Cleaning Technologies for
ReplacingCFC", Prospectives of Industrial Chemistry, 8(2), 25740(2005).
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Development of biodegradable, eco—friendly detergent and
cleaning equipment

Yeonheui Hong
Dongwon EM Co., Ltd. 2Ra-505, Siwha Industrial Complex, 1360-4, Jeongwang-dong,
Siheung-si, Gyeonggi-do, 429-450, KOREA
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A study on the development of high speed circulation system
for hydrocarbon cleaner

Dongkee Lee, Sangbum Kim"
Korea Testing & Research institute, ' Vacuumplant.co.,LTD
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The Pros and Cons of Biofuels

Dong Jin Suh

Clean Energy Research Center, Korea Institute of Science and Technology
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1. Petrou, Evangelos C. and Pappis, Castas P. "Biofuels: A Survey on Pros and Cons,” Energy &
Fuels, 23, 1065-1066 (2009).

2. Stoeglehner, Gernot and Narodoslqwsky, Michael, "How sustainable are biofuels? Answers and
further questions arising from an ecological footprint perspective,” Bioresource 7Technology,
100(16), 3825-3330 (2009).
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Strategies for Integrated Biomass Conversion Process

Tae Hyun Kim
Department of Environmental Engineering
Kongju National University
thkim@kongju.ac.kr

The current and projected shortage of fossil fuel availability has led to the
ever-increasing interest in the conversion of renewable lignocellulosic resources to liquid and
gaseous fuels. Due to the depletion of fossil energy sources, biofuel (i.e., ethanol and
butanol), which can be obtained via the bioconversion of renewable feedstocks, is widely
regarded as an efficient alternative to petroleum transportation fuels.

A promising approach is to break down the cellulose and hemicellulose chains, which
comprise two-thirds to three-quarters of the lignocellulosic biomass weight, into their
component sugars and then ferment those sugars into biofuel; i.e. the biological conversion of
biofuel from lignocellulosic biomass can be achieved by pretreatment, enzymatic
saccharification and fermentation. In order to utilize cellulose and hemicellulose effectively,
biomass must be subjected to the pretreatment prior to enzymatic saccharification and
fermentation. The main purpose of pretreatment is to make the biomass to allow the enzyme
conversion step to proceed at high efficiencies. Moreover pretreatment is the first and critical
step which determines whole downstream process design. Current bioconversion technologies
suffer from two key problems, which are high operating costs and capital costs; in particular,
high enzyme and pretreatment cost. Another problem related to the logistics of biomass
conversion includes ransportation of biomass to the biorefinery process plant, long-term
feedstock storage, and so on. Recently many research and development have made significant
progress in solving the above problems of biomass conversion.

This presentation will give an overview of current research progress in bioconversion of
biomass. This will also discuss how an efficient conversion process of biofuel can be
designed and achieved. Technical challenges in biofuel production will also be reviewed.
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A Study on Quality Optimization of Biofuel derived Marine
Algae

Kyong-il Min, Eui Soon Yim, Byung—-Ki NaJr " Choong-Sub Jung

Green Technology R&D Center, Korea Petroleum Quality & Distribution Authority, 33, Yangcheong 3-gil,
Ochang-eup, Cheongwon-gun, Chungbuk 363-833, Korea, ' Department of Chemical Engineering,
Chungbuk National University 12 Gaeshin-dong Heungduk-ku Cheongju Chungbuk 361-763, Korea
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Characterization of Hydrolysate Recovered from Brown
Seaweed Laminaria japonica and Purified Alginate by
Hydrothermal Process

Aviannie Meillisa, Evi Amelia Siahaan, Ryoung-Hee Kim and Byung-Soo Chun”
Department of Food Science & Technology, Pukyong National University,
599-1 Daeyeon-3 Dong, Nam-gu, Busan 608- 737, Republic of Korea
*E-mail: bschun@pknu.ac.kr

Seaweed (also known as macroalgae) is heterogeneous assemblage organisms with a long
fossil history which contributes 85% of the total global production of aquatic plants. It is rich
in bioactive compounds and widely used in industrial fields and research studies. This work
intends to use brown seaweed, Laminaria japonica and purified alginate, produced by subcritical
water hydrolysis. The subcritical water technique is environmentally friendly and uses hot water
for extraction at temperatures ranging between 100 and 374 C under high pressure to maintain
water in the liquid state. The reaction temperatures for hydrolysis L. japonica and purified
alginate was maintained from 200 to 280 C. The reaction pressures were ranged from 13 to 60
bar and the ratio of material to water for hydrolysis was 1:25 (w/v). The reaction time of each
condition was maintained for 5 min. Yield percentage, total reducing sugar and antioxidant
activities was analyzed on hydrolysate water after filtration.

26.00 -

- 6000 & Purified alginate
25.00 H
o 50.00 OL. japonica
24.00 %:
£23.00 | £ 40.00 1
2 5
@ 22.00 - & 30.00 -
> w
21.00 ® 50.00 -
]
20.00 E
T 10.00 -
19.00 - " il <
180 200 220 240 260 0.00 -
Temperature (°C) 180 200 220 240 260
& Purified alginate &L. japonica Temperature (°C)
(a) (b)

Fig. 1. (a) Yield percentage; (b) Reducing sugar of subcritical water hydrolysate on
different conditions

References

1. Daneshvar S, Salak F, Ishii T, Otsuka K., “Application of subcritical water for conversion of
macroalgae to value-added materials,” Ind. Eng. Chem. Res., 51, 77-84 (2012).

2. Shi Y, Sheng J, Yang F, Hu Q., “Purification and identification of polysaccharide derived from
Chlorella pyrenoidosa,” Food Chemistry. 103, 101-105 (2006).
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A Novel Alginate Quantification Method using High
Performance Liquid Chromatography (HPLC) for Pretreatment
of Saccharina japonica

Won II Choi, Hyun Jin Ryu, Kyeong Keun Oh
Dept. of Applied Chemical Engineering, Dankook University, Cheonan, Chungnam, 330-714,

Korea

With conventional methods, alginate content can be analyzed via a method that
quantifies the amount of CO, produced from the heat treatment of alginate with an acid [1]
or a spectrophotometric method that use scarbazole, naphthoresorcinol, phenol, or
3-hydroxydiphenol as reagents. Such analysis methods have encountered several problems such
as purification process prior to analysis, and unclear interpretation of results in the case of
unknown M/G ratios changes due to the reaction of reagents with other saccharides. In order
to solve the above problems, the Kennedy and Bradshaw method [2] has been developed, and
has been widely used to analyze alginate. However, this method as a mean of evaluation of
de-alginate process is still considered to be difficult to apply because it is a time consuming,
labor intensive method, and above all, it has low reproducibility.

Our hypothesis is that HPLC (high performance liquid chromatography) analyses of
hydrolysates and remaining alginate contents in solid can be correlated with the severities of
pretreatment conditions, and thus remaining alginate content can be easily and quickly
estimated. The purpose of the present work is to development effective and convenient
quantification method of alginate removal from brown algae using HPLC; i.e. a new analysis
method using HPLC is proposed to quantify alginate-derived compounds (monomers and/or
oligomers), which can be obtained during the thermo-chemical pretreatment. Pretreatment of
brown algae produced liquid hydrolysate containing various alginate-derived compounds, which
are identified by various peaks with different retention times in the chromatogram. In this
study, three major peaks which are correlated with alginate-derived compounds in hydrolysate
were identified using known alginate standard samples; then alginate removal by pretreatment
was estimated. Alginate remained in treated solid was confirmed by wusing conventional
analysis method, Kennedy and Bradshaw method.

References

1. Committee on Specifications, Food Chemical Codex of the Committee on Food Protection National
Research Council (1972) Food Chemicals Codex. 2"dEd.Washington,D.C:NationalAcademyofSciences.863p.

2. Kennedy JF, Bradshaw 1J (1984) A rapid method for the assay of alginates in solution using
polyhexamethylenebiguanidinium chloride. Br polym J 16: 95-101.
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Key Technologies for Bioconversion of Alginate to Biofuel

Yong-Cheol Park”, Kyoung Heon Kim
Department of Advanced Fermentation Fusion Science and Technology, Kookmin University,
Seoul 136-702, Korea®, School of Life Sciences and Biotechnology, Korea University, Seoul
136-713, Korea

For sustainable development of current industries, many research groups have made an effort

to change the currently available crude oil to the renewable biomass as resources. To
overcome the general problems of corn- and sugar-based biomass, non-food biomass such as
cellulosic and marine biomass has been concerned as alternative biomass for production of
biofuels and biochemicals. Contrary to cellulosic biomass (tree, straw, agricultural residue et
al.), marine biomass (red, green, brown algae) does not contain lignin, of which presence
raises many problems in bioprocess for biomaterial production. Among various marine
biomass, brown algae is manly composed of alginate, a polymer of rare organic acid of
uronate, which is known to be hardly degraded and converted to fermentable sugars. For
bioconversion of alginate to biofuels, new technologies for decomposition of alginate polymer
to its monomer and construction of new metabolic pathways from the monomer to bioethanol
via glycolytic metabolites should be developed. In this presentation, we provide key
technologies using enzymes and microorganisms for efficient conversion of alginate to
glycolytic intermediates. It would be a platform technology in order to use marine biomass as
a renewable feedstock for biofuel and biochemical production.
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Volatile Fatty Acids Production from Marine Macroalgae by
Anaerobic Fermentation

Yu Na Lee, Nhan Pham Thi, Lei Guo, Young Joong Jeon, Hyon Hee Yoon"
Department of Chemical and Bio-Engineering, Gacheon University,
Seongnam, Gyeonggi-do 461-701, S. Korea

Introduction

Marine biomass is a potential feedstock for the production of biofuels and chemicals [1].
Macroalgae have been utilized for biological conversions such as anaerobic digestion, and
ethanol fermentation. Thermo-chemical conversions of macroalgae have also been investigated.

In the present study, volatile fatty acids (VFAs) were produced from marine macroalgae.
VFAs such as acetic acid, propionic acid, and butyric acid, are formed as intermediates at the
acidogenic and acetogenic stages of anaerobic digestion. Compared with biomethane
production, a higher productivity can be expected in VFAs production since VFAs production
occurs within 2-3 days as compared to methane production which can take 15-20 days. The
VFAs can be converted to a mixed fuel alcohol (e.g., isopropanol, 2-butanol, and 3-pentanol)
by hydrogenation with a catalyst [2].

Experimentals

Laminaria japonica, Pachymeniopsis elliptica, and Enteromorpha crinita are brown, red,
and green algae, respectively. They grow widely throughout Asia and were used as model
marine biomass in this study. VFAs were produced by anaerobic using a complex microbial
community. The basic factors surrounding the VFAs fermentation process, such as methanogen
inhibitor, pH control, and substrate concentration were investigated. To enhance the VFAs
productivity, physicochemical pretreatment was also applied and evaluated.

Summary

Volatile fatty acids (VFAs) were produced from marine macroalgae, Laminaria japonica,
Pachymeniopsis elliptica, and Enteromorpha crinite by anaerobic fermentation using a
microbial community derived from a municipal wastewater treatment plant. Methanogen
inhibitor iodoform, pH control, substrate concentration, and an alkaline pretreatment affected
VFA productivity. The acids produced mainly acetic, propionic, and butyric acid. A maximum
VFA concentration of 15.2 g/ was obtained from 50.0 g/L of L.japonica in 3 days at 35T
and pH 6.5-7.0. Pretreatment improved VFA productivity by 56% compared to control and the
highest VFA concentration was obtained from L. japonica pretreated with 0.5 N NaOH. The
result of this study shows the applicability of marine macroalgae as biomass feedstock for the
production of VFAs which can be converted to mixed alcohol fuels.
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Conceptual process design of ethanol production from
seaweeds

. Jay Liu
Dept. Chemical Engineering, Pukyong National University

Seaweed has been considered a potential biomass feedstock for biofuel since the first oil
crisis: it is carbon neutral renewable resource with potential to reduce greenhouse gas (GHQG)
emissions and it can be cultivated in enough quantity to cover feed requirements of
industrial-scale ethanol production plants. However, no study has been performed on
industrial-scale bioethanol production and its economy based on current seaweed price and
state-of-the-art conversion technology. This study is the first attempt to conceptually design,
simulate, and analyze an industrial-scale ethanol production plant from brown algae. Two
process alternatives, i.e., simple design and combined design were designed and simulated in
Aspen Plus V7.3 software employing 100,000 ton/year dry feedstock as a base case. Process
units such as saccharification, fermentation and purification were modeled based on
experimental works available in literature.

Techno-economic models were developed to compare two process designs: The
techno-economic models were used to find the maximum seaweed price (MSP) to reach a
Return-On-Investment (ROI) break-even point after ten years of plant operation. The MSP will
act as target biomass cost for large-scale cultivation of seaweeds. The MSP for simple design
and combined design were found to be 75$/Ton and 20$/Ton, respectively. In addition, plant
scale-ups were performed to examine the effects of plant capacity on MSP. Results showed
that plant scale-ups from 50% to 600% of the base case increased MSP about 83% for
simple design and 316% for combined design, respectively. Afterwards, the plant base scale
was changed to 500,000 ton/year and Minimum Ethanol Selling Price (MESP) was calculated
on both designs using current artificial cultivation cost of seaweed available. MESPs for
simple design and combined design to reach a break-even-point after ten years of plant
operation were calculated to be 2.28 $/gal and 2.77 $/gal, respectively. Sensitivity analysis
was also performed on different process parameters, seaweed price and composition to find
the bottlenecks and main parameters affecting the economy of the plant.
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Selective Decomposition of Alginate via Hydrothermal
Reaction
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Flow characteristics and bed composition in the gas-solid
circulating fluidized bed with binary solid
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Layer inversion in three—-phase fluidized beds with binary
solid mixture
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Degradation Characteristics of Gaseous Benzene and Toluene by
Photocatalytic Reactor with Porous Screw
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Numerical Analysis of Horizontal Direction Fuel Concentration
Control Effect on the 500MW Power Plant Boiler

Seokki Ann, Minyoung Hwang,
School of Mechanical Engineering, Pusan National University, Korea

All over the world, utilization and use of low rank coal is increasing continuously due to the
cost problem. The use of low rank coal as a single or blend cause many unexpected problem
in the thermal power plant boiler like as unburned carbon, burner damage, toxic gas
emission(NOx, SOx), especially slagging and fouling problem. To solve these problem, the
horizontal direction fuel concentration control of burner technology have been developed by
the HIT(Harbin Institute of Technology) and applied to the most of thermal plant in China. In
this study, the numerical analysis of 500MW real scale boiler which implemented horizontal
direction fuel control was performed to reveal the advantage of the system. The results shows
that the NOx emission was decreased by the forming of fuel rich area and the probability of
inertial impaction was also decreased due to the difference of fuel concentration which making
an air shield effect to the boiler wall. Finally, the fuel concentration profile of burner was
proved as a most important parameter which controlling combustion phenomena of boiler.
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Fig 1 A flow direction of the horizontal direction fuel concentration control of burner
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Numerical Study on CO Gasification of Carbon with COq

Soonho Lee, Ho Lim, Jongpil Kim, Chunghwan Jeon"
Mechanical Engineering, Pusan National University, Korea

Fossil fuels, such as coal, oil and gas, which are well known for general resources are being
used at increasing rate. A large amount of CO, with accelerating fossil fuels causes
environmental pollution. To settle the problem, technologies capturing CO generated from
combustion of coal have been researched. However, aftertreatment for captured CO, is still
being researched. One of the available methods to utilize the CO, is suppling gasifier with
the CO, to produce CO. This CO can be used for the gasifier, which is contained in the
IGFC (Integrated Gasification Fuel Cell) combined IGCC (Integrated Gasification Combined
Cycle) with fuel cell.

The main purpose of this study is modeling the gasifier and obtaining the values of CO,
product of gasification, for several values of temperature. The reaction in the equilibrium
reaction zone of gasifier is simulated by using the following the Boudouard
reaction(C+C0O,=2CO).The results show that the creation rate of CO is increasing as the
temperature increases.

Modeling

C+CO, —»2C0

co,

— Puel cell —_— Power

\ l co.co,
Combuster | —» Heat

Fig 1. Scheme of gasifier modeling
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Kinetics Analysis of Combustion for Indonesian Coal Char by
Direct Measurement of Particle Temperature

Chanwon Hwang, Ryanggyoon Kim, Chunghwan Jeon
Mechanical Engineering, Pusan National University, Korea

The experiment was designed to study the char combustion kinetics of five Indonesian coals.
The peak temperature and burning time of coal char particle were obtained by a Wire
Heating Reactor(WHR). This system consists of thermocouple wire for both heating and direct
measurement of the particle temperature in Fig.1. The 75um coal char particle experimented at
800, 850, 900, 1100, 1200, 1300 and 1400. The kinetics has been estimated using the
Kinetic/Diffusion Surface reaction rate model. This model assumes that the surface reaction
rate is determined either by kinetics or by a diffusion rate. As a result, Kinetic parameters (E,
A) are key characteristic of coal. E, A kinetic parameters were obtained from this model.
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Fig. 1 Schematic diagram of the experimental apparatus Fig. 2 Kinetic reaction rate result
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Optimization of Acetic acid Production from Alginate by
Anaerobic Fermentation
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Operation Characteristics of Pilot Scale Non-Slagging Coal
Gasifier System and Development of Domestic Technology
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Comparison with gasification characteristics of coal and
petroleum coke
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Combustion Characteristics of Various Coal of Carbonization
Degree
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54, TGAYI A Kinetic parameter, &4 3tV A € AL&ETFFE E&53HS U

3. 4% % E9

(1) e (2) Aav &
a9 1 2% Nue] B8E 9 Ag
DR ASF B9 4% 19 1) 2ol BEEs} vl e iy B 2 FeA wo
qt FdzolA ARE S el SM % ECO® Hue #om 9] Ak
A ehgth w3 AR TR A Y 1)
| Ehe, gsime] Aste] o

S4E5 Bt
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AA, oldE, “HAlolit Evre] Ul TR 9 93 C&ARHo E£3da
EA4%7E @ dg e dEdTd vlsddE 114 8 A-10655, 2011,
2. B. B. Beamisha, et al, Adiabatic testing procedures for determining the self-heating
propensity of coal, Thermochimica acta, 362, 79-87(2000).
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Concrete Production Technology Using Coal Combustion
Bottom Ash and Sulfur

Changsik Choi’, Bumeui Hong, Jung-ho Yun, Sinsung JeonT , Minseop Eom*, Sangha ParI{r
.. . ) +
Institution for Advanced Engineering, Smartron Co., Ltd.

sheA] )% 54

S 470 WAALS Qa HERRIE o] Gt ALolA §89 B4E 2 7Y
G5t JJES AN %S AL AAE Fgstgeh. 94 el B /)
shebsbr] glekel FRA, XA FHEA, FHE GG ¥ §IHiE v

UERA, AAEE 59 Lol - 594 A% BAL Susgon B a79 Jx HolH B

skt
e 2§ % A8 43

e Ael fakel 24 B EREY RAF BRW S5 dAst Awr Tepad AEA
g71e) 9T o g7 ~ & L ERINS AL Y 0§ B9
A 185 4FEe AL X £ ol &3t 4 A kAP R 3 15,
2, 25, 30 wiel Aol nFs YFES Az, dEHI o2 U5 I @T6170
mm)e] AHEL AAsa

Lo

Azt AP Ee] d5AEs ) vtgAl T BEE uieAE 7P B A EE e E
o, 9524 23 7H 22 JEBE2E YHEo £37]E o] &3 AP E AxolA J=o &
=L o]z AHUY oA A FATte] #olx] FEe &Fo] o]FoAA Rg AN=E
ek

37 HH35 £ Fato] 7] 7122843 Hd 83 MPa(8300N/cm’) o] A#}E KA W
H2A 3}t o]F Hd oF 220 MPa (22000 N/em®) 9] ¢t&74 = A3E BYowx FEFE7t o 40
S7tete A9E 4S5 AL EFUIE B Evd 24 EA EFEY SRS 2HY &8 %
Y BEEE T AYol AFA &8-S gt i AKS F 2405)0] vbEste FaolA 2 H s
S AT & g
a3

s § RO Y

1. AM.O.Mohamed and M.M.El Gamal, Sulfur Contrete for the Construction Industry, J.Ross
Publishing, 2010

2. Milica M. Vlahovic et al., “Durability of sulfur concrete in various aggressive environments’,
Construction and Building Materials, 25(10), 3926-3934 (2011)
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Properties of Upgraded Coal Affected by Heavy Oils

Eunmi Jo, Dong Hyuk Chun”, Sang Do Kim, Young Joon Rhim, Sihyun Lee, Ho Kyung Choi,
Jiho Yoo, Jeong Hwan Lim
Clean Fuel Center, Korea Institute of Energy Research, Daejeon, 305-343, Republic of Korea

TS AEre 5500 - 6500 kcal/kge] @S 7AT gy 15 F e dgyE AE o)
ol 5&74]7} Qa, MEA nEE 9101 7VA HEgk Adsskal ok diRAQ Aea Aed <
TyAol ke 3|Ho] 2 - 5%E Ha, FEo] 30 - 50% 2 Wol ©ed Hx v|Evtery 1
Tw A fASE £ #4248 FAE 7 QA oy d olfE Asa Aus 1FHS )
ek st Az VlsEo] M 9 K]r lﬂiur AEL3 vho] e WA xAwsie] o3k
g agla Vl=e] AAARNA v Ve ods] BEeith A e 3 % 9
T8 S 30% AECl QlmuA] oAk X1E3 MF/HJr TAfF ZYES AEdte] Aew A aE
A8t AFE YA

NGRS O}/\-’JfE 0%, 0} ZE 05%, ol ~ZE 1.0%, PFAD (palm fatty acid distillate) 0.5% &
A A AJ=ZE 107CT ”o“’ﬂ’ﬁ F—EH-‘J 0}04 AzsA T TG+ %Oaﬂ%]:y CPT, BET, 71¥

a7z ¢ :u% t&ﬁ}, FE AEH & 39 ME ARE 40‘0}914 G Az 9 T A

s %SMH&, Al SR AT 2 o] By A ¥k
=3 O}Aj*E PFAD =3 & Az Aol Mete] Egtsty 54 Wt g, 4
a3 =2 CPT #5 7Fd PFAD 05% #9138t &o] TFA< WHelA 71 53 245 7}
A= AS &2 & F Ak

Table 1. Analysis data of the coal samples

Ultimate  analysis

Proximate analysis (%) %) Calorific
Sample name 5 ° value
. . Fixed
Moisture Volatile Ash C H N S (kcal/kg)
carbon
Raw  coal 29.69 40.22 790 2261 - - - 4194
Dried raw coal 161 5678 314 3849 6605 503 079 007 6472
ASP 0% 0.40 56.99 3.07 3954 - - - - 6450
ASP 05% 0.77 55.84 280 4060 6575 552 084 0.09 6453
ASP 1.0% 1.29 55.26 3.01 4046 6660 568 045 0.16 6522
PFAD 0.5% 0.32 55.11 3.08 4151 6740 523 0.98 0.06 6500
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Preparation and Characterization of Hybrid Coal
using Biomass

Jong—Soo Bae, Se-Joon Park, Young-Joo Lee, Jai-Chang Hong and Young-Chan Choi"
Korea Institute of Energy Research (KIER),

g oA s deF o sjAsfo sk 27FA] dASks JRAA Aok 2 F A WAle A
AA A wd e vhe AAEtE Aves AEEel AT 2 @A dAasteof
gt wA et L TR oA st e QEvlAoh B S N Ze AeaE A el
A sl Hlgo] A Ao M nshs e 50%E 23T AR AsH ' vl &
ST AL T, AR AAMFeR a1y Ao Fawol FFs] wEelt Aew Hu
25-65 wt% e B FES TRt o] HH 2eS HAAE F AL, 9 AHES A
&t7] 9ol FEEs Agdo]l nude Hle F4E & Jlonw vEe WA o itbsteka

Agw Z71s $ o F O HAlE A QAR o F& A (Renewable Portfolio Standard:
RPS)¢} gtanvfEH A A (Cap-and-trade system)3d} 722 o]A3lets ZHES 93 A =S O
SalloF st WA Fuolt) ghaoA s AABAYA o FEIAE 20120 F-E APt o
H, BamEd AdAE 20159 R AddAgdoes FrHA] Awvt ol sA A8E AE]]
o, @A o] Axe] syl Y3 =de] Udstow [GCC E& Hpole wix A 2 T4 tdh

Abglel 8 Folvh. AT, IGCC o ASolt 300 MW 71202 1712 A4u o] 12 30009
o flo] S FEE AMugo] M vlolovs Tl AL /1E WAMNE Azl
st wle] Atk F A4S BF J1E SAANE 20 o83 & gl o] FAHoR A4d

t}. o] ¢Jo &= upgraded brown coal (UBC), hot water drying (HWD) 53} #Zo] AS5H S
TEH e 7EEE AckE o] gt AR, o] A AeF MES 113
AZ TAFY 22 FAARIT 2US o] 82z otsetA AT E ol o
EA = BAVE L, a2 1] FAHo] Fasiths dHol 9l

mEbA, B AFAE 7S SEddAE agE o] &tHA HHae 29 deks WA Ao
A AT = A= FHA slolrg= MErs Jfutdit stolB s Mere HA w4 /3)
HEZ e} vlo] oM A2 RE FE 9F ©4/3uE vEY o HiAolth AF
NAE st ELS 7] W] wdae] 2t dAckel o]ibstEl A A9} A
A HGA AT 7 JA HE Aok

i o H{r K

<9 1> gpolBY = Mo Jid =

Lo



o - - = = = =]
5% €% oo BE NW/ZYANY AT 54 B4
wAE ol sl Hwmof g3’ oyt mzst gza’ zax’ wagz=t agzag’
‘!ZH'“M ]OO]',LJ—TJ,HHE s ]OL7L$§—7 ]OOyJ’]Oz_].—yﬁK1]-L7LOL7
H]—]H—:l *
hl RELY

Characteristics of Mixed Coal/Glycerin Fuels according to
Fluidized Bed Temperature

Jae Hyeok Park, Chang-Ha Lee, Dowon Shun*, Dal-Hee Bae* , Chang-Keun Yi*, Jong Ho
Moon*, Seung Yong Lee#, Se-Joon ParkT, Young-Chan ChoiT, Jong—-Seon Shinf, Jaehyeon
Park* *

Yonsei University, ' Korea Institute of Energy Research

HT 2EF9 A Ao = lste] diA Uy AE AFES 7ES JNEsr] f1eke] AR
23} Egukbd (Integrated Gasification Comvined Cycle, IGCC), A &tM3(Coal To Liquid, CTL)
71 5o =8S 7] &ola dth(Lee et alll]). 25 Hlo]eujA= AAYAS EHo R 3 4
AN UYA Qo2 2HA7AE =Y F dv Aoz B2 w7t AFES AFsta k. vt
olemxel ASF MEozHY uEH EFARE Arkste] 8351 I A HA] 9
T3+ d Al (Renewable Portfolio Standard: RPS)¢} ®4 wlE&H A A (Cap-and-trade system)Z}

k=l
22 ojitstera &S 9k AREdd Sl 7hsatthE Gl Atk (Lee et al[2]).
2 ATFNAE AEL TR 5T FAE AFESIY] FEE AASH Al Aew e 7]
ol ZYUAESE FPsto]l Ae/FEAd EFARE AZsAT. B Ao Agd A R
o VERFEZF slolBY = Mg Az AXE WAHo] 80mmel =07l 500mmel ™, FE5EE =%
S HFR 3o Alxd due 548 dFEAT fes AxFAHAA TLEE Ag SR
gy A AT Qo FAHe HAIE 9ot TREE WFRE st Ag/FEAd =g
28 AxsAY. AxdE Ag/ZAd EFAse] 548 B8] st FHEA, 4w,
FiA, TGA, BET, =452 S35t A5 A4S Fetetdnt. & AdZ2494= =AY

fe=] KR
= =
| gAe A 2 H W s ARSE ool

@ 1

FaERA
1. Lee. S., Shin. H.,, Bae I, and Chae S., “Report on Upgrading Technology for Low-Rank
Coal, J. KSGE, 45(3), 276-282 (2008).

2. Lee D., Bae J., Lee Y., Park S., Hong J., Lee B., Jeon C., and Choi Y., “Two-in-One Fuel

Combining Sugar Cane with Low Rank Coal and Its CO:; Reduction Effects in
Pulverized—-Coal Power Plants”, Environmental Science & Technology, (2013).
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A Study of Scrubber Operating Condition in Metal Plating
Facility at Sihwa -banwol Complex

kim, hakmin, kim, wonho, seo, jungchulT, park heejaei, Jung, goohoee*.
+ .
K-water land development Dept., Shihung KFEM, f SETEC.
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TR AVAEEE A AP FAAAS 0953 Aoz YElgoen HCL v%+
TEEY 4TS F F v 5% FEUA AEFH R st oE UEhY AAS wAF 7]
ARE Sl e pHTFA B AV AEEE &85t Aol AlAd fx38 #A-oA Fasithe
AR S gdE oAk =3 pHYF w&5EHA AfE = B A g% 52430 ppm FoloE
T4 = A7t WES 8759 5 ppme F135] WESE 05104 ppm FEloE A ET,
WAL A 8] A ul 4= A A] 508 o]t UtERY A st = HEdEVES BT TS
st S & & Ak ady Aol EaEAo] wiA Y e APFe ditra FEY
e AASA 7S 2H3= 25449 ppm FFEO 2 UERY GuiE Aol e HdE A
Hl Heka} AAdst WAAlAd o] B3k Aoz YEyT

A &3

1. =2 AL AR GAGA AdEet 2 di7Idg ] 2y H589, 2012,

2. S A A FAE Als- gk ek gy 7] (ekE) Wl E G A A2 AF, 2009.
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PR-2

Al &= 5 ﬁx] °“* Eﬂ ZﬂeL%‘(T)
(Corresponding author : hjpark@kpu.ac.kr)

1. A=

U] A mEHE S9EE T VOCsE AZ&et= A7 gy +=d VOCs Hl&4

Al % THCE 500ppm ©]7d wiE¥ = GAlsol ME== Aol 270 o4l 2% AN Akstr]
% (Regenerative thermal oxidation (RTO)) At&3AY s34 ©d2se] Hd 3)¢3+= Al#Er}t

AR Jov FA7|AAS ddd =] A5 %Zi%’ s &3 SAFFA TS EYF

o zA AgEA e VOCs A& 3}17,:3’3}“’ LA TE T BAA o5& dux E AFE F

&3kt

2. A7 H

O 234k OPP, ﬂa}zﬁ ¥ Holxz dvF Holz F

OAAEY @ I8 5F égﬁi%‘ﬁﬁiﬁ?ﬂ—ﬂﬁxﬂ‘%ﬁ:‘?%}
= " $] i%’% @Z}xﬂ% Azxstes dxmdA e {7184 ¢4

O7]E WAAIE A @ F&ol| og Al o] HAHo| =t AsAstE A7ls X3

O A A A& 450m' /min SSeti 2setE F2S lsets @2 o7 50% FUE ztE mEagEF
S o] 83 SA3F Aladlow SHXAY 55 %= Table 1, Fig. 13 2t}

Table 1. The operating condition of A/C adsorption

g = 29 &
gol - wiEf%|  730m/min E A4 (40m' /min), A 5_)\] (741 m’/min)
&Y - HER ETY 485TC | Td2ET THAA, AxA|HoA 9 HIT &

A = ks
28983 25| 110~120C | e §7FHEE)NA 548 303 &3
1YE=(THC)| 20,400ppm | &FA]4 (39m'/min);1558ppm, 715414 (741m'/min); 21435ppm

WA A1 1450m /minx3set| 3set & 2set &3, 1set €2+

Fig. 1. The schematic diagram of communal management system for A/C tower.

3. 2% € =9
WA A|E AR T A AdH A WAAAL A T2 53lo Ax SAHEAMI Ay} B (F7]
ST EHIZ HT 4 A 6202 AFFHNeH VOCsE THC=Z 20,440ppmoll A 40ppm o=
99%<9] AZEES AU I AAZYAHAA A 6373 Y A(H A A bW A3 A
5015M ) A& A= v 2ok
O &4 35 79,000 ¢ /Ex12¥/A=0.89]F = 758ton/d(1000kg = 1ton)

- 948x10° ¢ x 90591/ ¢ = 858 (LA TI}F 9059/ ¢ 201249 12€ 7]F)
O VOCs9 A3 A w7y @ A3 6,985 7k

- 758ton x 727651 ¥ /ton = 5515W WA (F7}F 7,276 ¥ BreakNews, 2007 A)
4, A&

= 1T
A% 292 olgdie] BAF 44F HA5a A% Adol Aedel AFAY FAT. B Avo)
i

A saa asdn G S e d39 a9 @yve 49 L wIE 4o 9
B AEGAE A Aol P ENs 2983 $F, b Fo ol Yo 5w
A% EQee Rola, oA seshy] gt $HEE MEHE VOCsE FARA e
Aclehn @ + ot

[1] AlS=A3E A AAE, “2008W@ % Alst/vhd 2k 7] ()= F A A2 2009.03, p.69~72.



PR-4
Absorption Capacity of Heavy Metals using the Natural and
Modified-Kapok Fiber

Shin chulho, Park siho, Wang runkai*, Ryu moonhee*, Cui longzhe*
Seohae Environment Science Institute
' College of Environmental and Bioresource Science, Jeonbuk National University
' College of Chemistry and Material Science, South Central University for
Nationalities, Wuhan,China

Kapok fiber(Ceiba pentandra) is light, brittle, elastic, lustrous and white or pale yellow in
colour. Individual kapok fibers are 1 to 1.5 cm in length. Under a microscope, kapok fibers
present a long narrow cell with frequent folds. Its cell has thin walls and a hollow structure.
Its walls form a smooth, closed tube with a large cavity called a lumen. Each kapok fiber is
coated with a waxy substance called cutine. The cutine and lumen are thought to give kapok
its buoyancy. Chemically, kapok fiber consists mainly of cellulose, although also containing
pentose-containing polysaccharides and an inert plastice-like material called lignin.

O Chemical structure

CH,0H
IIZC
= @ @
OH

The physical properties of Kapok fibers were altered via the chemical processes of
hydrolysis and polymerized-coating, in order to asses their efficacy as a heavy metal
adsorbent. The chemically treated Kapok fibers were found to harbor a certain amount of
deacylated-polysaccharides, together with coated-polydopamine. This alteration in hydrolyzed
characteristics was clearly conformed with SEM and EDS. Moreover, chemically treated Kapok
fibers retained their hollow tube shape, although some changes were noted. The chemically
treated Kapok fibers evidenced elevated ability to adsorp heavy metal ions with the best fit
for the Langmuir adsorption isotherm model. The adsorption-desorption were conducted with
in-between regenerated processes. Our experimental results indicated that chemically treated
Kapok fibers possessed excellent adsorption characteristics, and the modified Kapok fibers
could be completely regenerated with almost equimolar diluted nitrohydrochloric acid. The
modrfied-Kapok fibers can quantitatively adsorb, at least their ions of heavy metals in solution
with adsorption order: Pb » > Cu ) Cd = Zn = Ni

FaEF

1. Cho et al. “Preparation of Ion Exchange Kapok Fiber by Radiation Polymerization”,
Polymer(Korea), 31(10), 512-517(2007).

2. Park et al. “Heavy Metal Adsorption of Activated Carbon Fibers with Chelating Groups”,
Textile Science and Engineering, 42(2), 129-135(2005).

3. Hori et al. “Excellent oil absorbent kapok [Ceiba pentandra (L.) Gaertn.] fiber: fiber
structure, chemical characteristics, and application”, J. Wood. Sci., 46, 401-404(2000).

4. Chung et al. “Adsorption of Heavy Metal Ions onto Chemically Oxidized Ceiba pentandra
(L.) Gaertn. (Kapok) Fibers”, J. Appl. Biol Chem., 51(1), 28-35(2008).

5 44 &, “IIEAEARE O]*C’L?fL Tag5 T24A, o2 Az Y 2 2 A U7, KR Patent No.
10-0610241(2006).

6. MY & AAAYE, “WAAES ]
10-0816017(2008).

7. Yu et al. “Systematic studies on adsorption of 11 trace heavy metals on thiol cotton fiber”,
Analytica Chimica Acta, 428, 209-218(2001)

%
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g 7HEARe Az, KR Patent No.
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EFC(Electrostatic Fume Collector)E &
3l v AT

AFEAGA 2 ARBALA FHAAA 2 2o

gaz vl A’ g7’ o)t
()30l 9|

626-110 74y XA] BA = 5564

" A E5 0 57 2] 9 A

429-793 A71= A|TA] Aot

R e LT

361-763 %% AFA FGT AT 12

EFC study on odor removal and oil recovery from
Textile and Waste oil recycling industry

Yeal Soon Hwang, Hee Jae Park’, Gu Hoi Chung', Byung-Ki Na’
HANDOK ENG CO., LTD.
556-4, Bukjung-Dong,Yangsan Kyungnam,626-110,Korea
' Siheung Environmental Technology Development Center
2121 Jeongwang—dong, Siheung-si, Gyeonggi—do 429-793, Korea
¥ Department of Chemical Engineering, Chungbuk National University
12 Gaesin—dong, Heungduk—gu, Chungbuk 361-763, Korea

A A e ’iEbe g FAA, ThaA, B Se AREshs e A e® 200Te e Ax
Wgo A WA S QAN AES 23 vkl S dEHo] Y]] MAAAER AeEA] & A tfr] =
=% AUk

Hf A &2 A& 5 HFE AT F ARFE QLEos TR, THeH o2 T &
AP 2EE x93k S EHo] wiEH AL o} 7IE WHAERE A A7 e AAgelth

olgd F FA A7 %719 Y& &-&3 EFC(Electrostatic Fume Collector) 9] 48§ d+45 &
ato] wiE7kaT o] ofF] 3 L= e AP A & g Ao, dad 04 v dRFE A
g8otowA A kel AAA kel F A AHE Al e ¢ ATk
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vlo] Q WE S o] &% AUAA B4 ot3/VOC AA

Removal of Odor/VOCs from Industrial Facilities by using
Biofiltration.

Tae Ho Lee and Jang Hwan Moon
Biosaint Co. Ltd.

s JaE gEo] =AS 9A] WaEEA AAAGIY FAXG FHol vIAHE
wet APAAZRE ] 2 AEH olFeo WAL Ak 53] HAVIE, AFee gy 34 9
3 FtE s gr71edEde] Aedde ds A Aslas AV Ha dn Falde=aaA
Eotu 2 e A gin] g ofst EoFd Aol

2 AP E AFARTEo 9 HUE L9EAS AT B A2/ vl E | ofvt
st AARA7IE 5 7] 53 4FH/VOC Atel digh vlo]ody 7]&9 A& da] dolr
gkth o/ VOC AHEl7]l&% nlo]l oy 7|&e Folut) ohdAz fx#En] SHolA FHS
7 72 LAEAS BEehe nAEe EdlTo]l FaAA|F Y thFst AAE Aol A
kel = oF - fby 3 AR-7] 3 g = (Volitile organic compounds, VOCs)E FAbstar 7+ %
of A-&3t vfo] e =H 9 pilot 7TE H= AR AHHE &t oled AE&S 93 A4
ol sl Afskaar gk

O:

ot
(i

i

=3
AA 0w AR/AA/AGF 5 Fe FAAFAA BYFE TAS el A ol W &S
AgRe 9 FEE APEAE nolt o veyon /e saAdn/FHY 5 AEAO
2 AgAed JEEe] 23 LPBAS WAAIE Aol e FH ABFAA FRBANER
Aol As4e nelFed
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A Study on the assessment of odor-removal with the synthesis
of zeolite from water treatment sludge

Mingil Kim, Mujung SonT, Jungmyung LeeT, Donhyuk Choi* , Seungchul Han*, Taek-Soo Lee*
R&D Center, Tae-sung Co., Ltd, "R&D Center, Sin—-Pyeong Co., Ltd, ' K-water
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Solution of Reduce for Waste Sludge in the Industrial Waste
Water Treatment Plant

Kim Young-Rea
SEWON ENE Co., Ltd
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Evaluation of Odor Improvement Effect in Drum Reuse Plant
Using the Passive Sampler

Eui-Suk Jung, Chan-Woong Son, Gi-Eun Kwon, Hyun-Sun Choi, In-Sub Kil*, Jae-Ho Chofr
R&D Center, Envors Co., Ltd, ' Siheung Green Environment Center
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Table 1. Results of odor improvement effect in drum reuse plant

T Toluene | m,p—Xylene | Styrene Butyr -valer o
aldehyde aldehyde
7N A 3+t (ppb) 7,960.3 1,665.6 992.9 526.9 99.8 -
7N % 34t (ppb) 3,658.9 572.7 280.1 8.8 29.1 -
7R A & 7H(%) 54 66 72 98 71 72
|
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Development of Optimum Medium for Microcystis aeruginosa
and Bioalcohol Production

Jong Deog KIM", Hyo Jin SEO, Tai Sun SHIN, Min Yong KIM, and Yang Ho YOON
Marine Future Resources Development Agency (MaFuRDA),
Research center on Anti-Obesity and Health Care (RCAOHC),

Chonnam National University, San96-1, Dun-Duk Dong, Yosu, Chonnam, 550-749, Korea

The microalgae, Microcystis aeruginosa are able to proliferate in a wide range of freshwater

ecosystem. M. aeruginosa was cultivated in 25 L and 240 L race-way reactor containing
modified medium with added urea 0.2 g/L, increased Feﬂ, and decreased Cat2ion compared
to BG11 medium. Sugar contents of M. aeruginosa grown in BG1l medium, and modified
medium were 120 mg/mL and 140 mg/mL respectively. Fermentation was conducted with the
extract of M. aeruginosa at 30°C for 30 h, using Saccharomyces cerevisiae (Sc), Pichia
stipitis (Ps), Zymomonas mobilis (Zm), and mixed-culture of these strains (Sc + Ps + Zm).
Pichia stipitis (0.7%) was found to be more suitable for producing bioalcohol from M.
aeruginosa extract than other strains of Saccharomyces cerevisiae (0.45%) and Zymomonas
mobilis (0.61%), while mixed-cultured of these strains showed higest productivity by 1.75%.
Biomass of M. aeruginosa contains the potency to be the most renewable resource for
bioalcohol fermentation.

el

o

1. Mehdi, D. et al. "Fungal bioconversion of lignocellulosic residues: opportunities &
perspectives.” Int.J. Biol. Sci., 5, 578-595 (2009).
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B-H., Manipulating nutrient composition of microalgal growth media to improve biomass yield
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Cultivation of freshwater microalgae species in wastewater
with different abiotic factors

Byong-Hun Jeon, Min-Kyu Ji, ElI-Sayed Salama, Jae—Hoon Hwang
Department of Environmental Engineering, Yonsei University

The world has been confronted with an energy and water crisis associated with the depletion

of fossil fuels and freshwater, coupled with an atmospheric accumulation of greenhouse gases
that cause global warming (Chisti, 2007). Renewable sources of energy and water are required
to address these depletions. Microalgae have attracted a great deal of attention as biofuel
feedstock due to their high oil yield (5,000 to 100,000 L/ha-y) and their ability to capture
waste CO; and to be cultivated in wastewater (Jiang et al., 2011). This study demonstrated
the potential for algae-based biofuel production by coupling advanced wastewater treatment
with microalgae cultivation for low-cost lipid production. Different freshwater microalgae were
isolated and selected to grow on wastewater with different abiotic factors such as salinity,
carbon dioxide and light wavelength. Maximum dry cell weight of algal biomass and lipid
productivity were obtained at 100 mmol/l NaCl. Additional NaCl in the wastewater resulted in
increased glycerol yield in microalgae (4-fold) which is an osmoregulant. Wastewater amended
with 15% CO, showed optimal specific growth (uo) rates (1.37 day'l) of microalgae, and
almost complete removal (> 99%) of nitrogen and phosphorus within 4 days. The highest
biomass concentration (2.1 g dry cell L'l) observed in red light under 15% CO,. It was
concluded that microalgae are a good potential source for the production of biofuel coupled
with nutrient removal from wastewater under different abiotic factors.

References
1. Chisti, Y., “Biodiesel from microalgae.” Biotechnol. Adv., 25, 294-306 (2007).

2. Jiang, L., Luo, S., Fan, X., Yang, Z., Guo, R., “Biomass and lipid production of marine
microalgae using municipal wastewater and high concentration of CO,.” Appl. Energy, 88,
3336-3341 (2011).
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Microalgae Harvesting Using Amine-Grafted Magnetic
Nanoflocculent
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hmy

re

“J{N-Lr{fﬁiﬁm

B ok 10 20y 4

ATdst g 2 AR A ALoRA ne] o
ojuf AEFA A ABilstE 1AW ve]l AR ShA A
ek =4 AA] &2s] Y Folrh 1AW mloleARES AT AHAAE A&}
AA A AFFA RekH, AAl &4 HA B B o AlE A vk 1A wlol
Ae sldstaal, vAERFE HET B4 S Hlo]eufaE HolodRe] duw &
b FEREL G AR FE S g Hlstel 4%
i Aol vk mAlERTF W AZES dold2HE g & T8l ¢FE 5=
Atk 2y, mAEFR7E e olYd olHEolE = etal ofHEA EA AL o]

A g Ak MAlERFE A=
e TN AHEshe PR
HAE AEE AE EHO|
AR FEHE FA= 540l
= Al M oblo] |
Ao sk WS
Abgstol ShAdeklon, AlEtERAE e o

wAdstE FIAA AE SHS =D F Uk =Y AHE 9
=4 Bl e FAlol

mlOEH

N

Q‘L

rr

E‘Lr&w-{w\i

Y o

2L S oo m
7

fot o £l lo,

il

o

ReA

A
H

&

NI

SAE

d)

I
b
N
T
K
i_l“
=
o
)
oft
Lo
N

il
oft
ot % 0

ot
o=
g
=
oo
X
=2
>
g
=
o
)
o
<
Q
3
S
g
8
=
i
—_
=
£
o X
o
=
o2
2
=
T

o
A a&o] 9% ool =3 pHE S7HAZ 45 S [y
spol oot B4+ Aglth B A tesgAE olds $1 242 A4 gl
W Abgol e selsta

=

= < + A
Amine-grafted magnetic +@+ ++
nanoflocculant
+
O+ -2 = <

microalgae cells neutralization flocculation
g XY
Q@ Q
2%

)

8°2 °g
e ©90 .. sedimentation
6... .. (| by magnetic force

- D o d

[obm) ¥4 A4 thegdAE o] &8 nMEF 5% schemel

_64_



BFM2-5

S AGRZ T nAEFAN FEE AEY AR =
T %

Ao ot

Recent Progress in Biofuel Production from Microalgal Lipids
via Catalytic Conversion

Chang Hyun KOT, Jeong—Geol Na*, You-Kwan OhﬂF, Sang-Sup HanﬂF, Jong—-Nam Kim'
School of Applied Chemical Engineering, Chonnam National University, Clean Fuel Research
. ¥
Center, Korea Institute of Energy Research,
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Development of Optimum Hydrodeoxygenation Catalysts to
Produce High—quality Synthetic Diesel

Hyun-Seog Roh’, Jaefg)h Shim, Dae*W?on Jeong, Kyung-Won Jeon, Byong*I;Iun Jeon,
Jeong-Geol Na , You-Kwan Oh , Chang Hyun KO* , Sang Sub Han"
Yonsei University, ' Korea Institute of Energy Research, ' Chonnam National University

Recently, concerns for fossil fuel depletion and climate change have initiated the studies on
biomass conversion into bio-fuels. Biodiesel is one of the most promising alternative fuels to
meet these problems [1]. The first generation of fatty acid methyl ester (FAME) biodiesel was
produced via trans-esterification of lipids with methanol [2,3]. However, the oxygenated
compounds in FAME result in thermal instability, corrosiveness and low heating value.
Therefore, the elimination of the oxygenated compounds in FAME improves its stability and
enhances its utilization potential. As a consequence, hydrodeoxygenation (HDO) process has
been developed to remove the oxygenated compounds in lipids [2]. In this study, Ceq -
oZrxOz catalysts were prepared by co-precipitation method for HDO of oleic acid. The
Ce0,/ZrO;, ratio was systematically varied to optimize Ce( -yZryO2 catalysts. Ceo.Zr040:
exhibited the highest oleic acid conversion, selectivity to Co~C;7 compounds (diesel fuel range)
and oxygen removal efficiency at the reaction temperature of 300 °C. The remarkable catalytic

performance of CeosZro40, is mainly due to the easier reducibility, oxygen storage capacity
and crystallite size.

50

40 |

32.2%
30.4%
30 -

2| 19.1%

10 9.6%

Oxygen removal efficiency [%)]

Blank CenZr:0;  Ce?n,0,  CeZr0,  CeZn0,

Fig. 1. Oxygen removal efficiency of HDO reaction products.
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Effects of ionic liquids on lipid extraction from microalgae
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Recovery and Crystallizaton of Amorphous Reactive Dye using
Salting-out Precipitation Process

Jachoon Cho, Jin Ku Cho, Chulhwan Park*, Sangyong Kim”
Korea Institute of Industrial Technology, ' Kwangwoon University

Salting-out crystallization of final reaction mixture gives the corresponding dye precipitate
and the purified product is obtained after filtration and drying. In industry, reactive dyes are
produced by salting-out crystallization process where an inorganic salt is directly added to
final reaction mixture to reduce the solubility of the desired dye compound. Reactive dyes are
the common chemicals used for effectively colorizing cellulosic fibers and they bear reactive
functional groups that are able to form covalent bonds with a hydroxy group on the
celluloses. Anthraquinone type reactive dyes are among most popular commercial synthetic
dyes and they are synthesized using multi-step chemical reactions. As a result, the crude
products contain several components and they are often isolated from reaction mixture via
salting-out process. Although many companies are commonly carrying out this process, most
are mainly dependent on a rule of thumb by accumulated experiences. Also, a salting-out
process is generally operated by non-systematic experience, which causes poor purities and
low yields of final products. The salting-out crystallization is highly energy efficient and
advantageous for the processing of heat-sensitive substances because it is generally operated at
an ambient temperature. Salting-out is based on the principle that a solute can deposited from
solution by the addition of another soluble substance which can effectively reduce the
solubility of original solute. A solute can be deposited from solution by the addition of
another soluble substance which effectively reduces the solubility of original solute. The
process referred to as 'salting-out' and it is one of proper methods for high quality of
synthetic reactive dyes via separation. In particular, a salting-out crystallization process can
effectively eliminate a trace of unreacted heavy metals in reaction mixture and it therefore
allows the product highly valued. In this study, main factors to control salting-out
crystallization of dye were investigated and most energy efficient processing condition was
found. Based on optimized processing condition, the features of dye crystals such as growth,
size etc was analyzed. Furthermore, the effect of various thickening agents that are usually
treated on textiles in color finishing process on salting-out crystallization of reactive dye was
examined.
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2. J.Cho, JKCho, JLee, DLee, CPark and SKim, “Optimization of salting—out crystallization
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Study on Properities of the Reused Rubber from Pulping
Process of Scraped Rubbers

Yong Woo Kim, Hyun Sook GooT, Kyoung Ho Kim*, In Jun Hwang*, Sang Hee Park”
Kumoh National Institute of Technology, " Korea Industrial Complex Corp. , * Green Rubber
Technology Corp.
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Anaerobic Co-Digestion of Wastewater Sludge and Food
Waste

D.J. Kim#, E. Naran, B. Munkhjargal, M.W. Kim, S.J. Cho, HK. Kim, S.S. Lim', S.C. Lee'
Department of Environmental Sciences & Biotechnology, 7Department of Food & Nutrition,
Hallym University, *Ecovision Ltd.

Treatment and disposal of excess sludge from wastewater treatment plants are becoming one
of the most serious challenges in biological wastewater treatment due to their rising costs and
stringent environmental quality requirements by legislation. In this aspect, pre-treatment of
sludge prior to anaerobic digestion is one of the most feasible ways for sludge minimization
and many wastewater treatment plants are considering the installation of pretreatment systems.
Food waste, a biodegradable organic substance, is obviously a valuable bio-energy source
when it is processed in anaerobic digestion. Anaerobic co-digestion of food waste and sludge
has been investigated to improve digestibility and biogas production by synergistic and
complementary effects, which offset the lack of nutrients and dilute harmful substances. In
this study, various pretreatments, such as alkali, alkali-thermal, thermal and ultrasonic, were
compared for anaerobic co-digestion of food waste and waste activated sludge.

In this study, three types of digestion package; sludge, food waste, and co-digestion of both
substrate were carried out and batch reactors were operated for 20 days at 35°C for anaerobic
digestion. For the pretreatments, sludge was mixed in a 0.4 N NaOH solution for 1 hour
(alkali treatment), 0.2 N NaOH at 120°C for 30 minutes in autoclave (alkali-thermal
treatment), 120 °C for 1 hour (thermal treatment), and ultrasonically treated by an ultrasonic
homogenizer at 360 kJ/L for 30 minutes (ultrasonic treatment). After the pretreatment, the pH
was adjusted to 7.0. For anaerobic digestion, the samples were mixed with inoculum sludge in
a serum bottle and sealed after nitrogen purging. The batch reactors were incubated in the
water bath at 35°C for 20 days at 80 rpm. The head space gas was measured by a gas
chromatography with Supelco 60/80 Mole Sieve 5A column (6 ft x 1/8") using He as the
carrier gas with a thermal conductivity detector.

Alkali-thermal, thermal, ultrasonic pretreatments obtained relatively well-balanced results of
co-digestion where average total solids, volatile solids, and COD removals were 13%, 40%
53%, respectively. The ultrasonic pretreatment gave the best performance for co-digestion in
the respects of COD solubilization and methane yield. The thermal pretreatment, which
performed poor methane production, was recorded highest VS reduction of co-digestion, 42%.
However, the methane formation of co-digestion was relatively slow, and the highest
performance of average 46.1 mL methane production was observed. Indeed, co-digestion
showed slightly more total solid and COD removals than food waste digestion. Sludge
addition to food waste could increase the content of methane, which is indicated as a weak
point of food waste digestion. Finally, optimum mixture ratio of food waste and sludge can
give better result than the digestion with food waste only.
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Measurement of air flux at soil surface during soil
remediation processes

Heonki Kim", Seoungyup Shin, Juyoung Kim
Department of Environmental Sciences and Biotechnology, Hallym University
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Figure 1. Air flux distribution measured by

PEFM : unsaturated condition, 10% water
saturation.
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Figure 2. Air flux distribution measured by
PFM : 35 cm water table
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A Study on the characterization of the additives on DME fuel
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' Dept. of Chemical Engineering, Chungbuk National University
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Analysis of bio—-methane components from sewage treatment
process
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Petroleum Technology R&D center, Korea Petroleum Quality&Distribution Authority,
' Dept. of Chemical Engineering, Chungbuk National University
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A Study on the Improvement on the Lubricity of DME fuel
as clean energy
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Petroleum Technology R&D Center, Korea Petroleum Quality & Distribution Authority
' Department of Chemical Engineering, Choongbuk University
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HCl Removal Characteristics of Zeolite 13X and K-based

Solid Sorbent at High Pressure Condition

Jong—Ho Moon, Jae Young Kim, Ho-Jung Ryu, Sung-Ho Jo, and Young Cheol Park’
Korea Institute of Energy Research, Greenhouse Gas Research Center

Hydrogen chloride removal process using dry sorbents was studied with varying flow rates,
concentration, temperature and pressure in a fixed bed reactor (15 cm tall bed with 0.5 cm
I.d.). Molecular Sieve 13X pellet (MS-13X, Aldrich Co., USA) and K-based sorbent
(K2COs/AlLL,03, KEPRI, Korea) were used as dry sorbents for HCI removal.

In case of MS-13X, sorption capacity of HCl was not affected by the inlet flow rate (0.5
I/min ~ 2.0 /min) and the inlet concentration (200 ppm ~ 650 ppm). At 30C ~ 90T of the
temperature ranges and 1 bar ~ 20 bar of the pressure ranges, the HCI sorption capacity
decreased with increasing temperature, whereas increased with increasing pressure. Since the
MS-13X shows a physisorption behaviors for HCl removal, sorbent regeneration was enabled.
On the basis of this result, the sorbent regeneration and the re-adsorption, we will develop
thermal swing adsorption (TSA) process.

In case of K-based dry sorbent, sorption capacity of HCl was not affected by the inlet
concentration (175 ppm ~ 700 ppm). At 200C ~ 500C and 1 bar ~ 20 bar, the HCI
sorption capacity of sorbent increased with increasing temperature and increasing pressure.
Compared to the MS-13X, the sorption capacity was very large. However, after formating KCI
from K,COs, sorbent regeneration was impossible.

2. Dou B. L, Gao, J. S, Baek, S. W. and Sha, X. G., "High-Temperature HCl Removal with
Sorbents in a Fixed Bed Reactor,” Energy & Feuls, 17, 874-878 (2003)
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The study of reuse technology of rejected goods in rubber

molding process
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At &2 ¥ MFA(Massbalance Flow Analysis) 843 & $%
Argd HA71E 28 3 A8 AT

NAD, A7, 015" ol BE
SAIHA T AREPA R, e st e e T e

o

E A (MFA, Material Flow Analysis)< 299 AAAAS SFAA ALedFE A~

TEo] Hedk {83 HARE AT, 5AA A (green accounting), AE7FsA A, EEE3

(dematerialization) 9} 722 =99 &7/ F¢ L nIF& FAorg s d39n ) E

o= WEEE %2 RoHS® #& 54 falE2dad WHytel wEy dA 7|doll A #|E A4k
< A#Fstetr] g Aoz A8 9l

Kl
off Ot lot,

. Z -
P59 zEHAES 53 AAAYW FUE(nput) ¥ AEE(OQutput) FH3t L, dA7E 2 8lEE
B3 AT 2 B YUS oty HrE W wEEZAS AR, A8
st Aol HAolt}, A= WA [HAR BE 249 AHEAHE 93}
Flow chart)& 181, 2942 34 /92 AFAFRE dtetstr] 9 =4
A (Balance) & Alxtstd, 39AIZ Al Z2AN A&7 BB S oz JjAeks 2 nhX
2 AGAR NAJMFIHE/A) R AP o]FoHTh i 2HL HJE, EWE(EA) 5 3A
Edola, HRIE AFolA Hdx7tAe 1d d9=2 HAe, wde, Ax =g, A4 5o o
AsS AT

’

m. #7118 TAIFA(FFAFAAGA], HAL EF A6 3 MFAR & 23 4
H7E FHEDS T8 2L #H, SOx/NOx, dust, €84 2 FEg=2 59 A8 7153
AN E, 28 7 9852 FASAY. EHd5E5S B4sted Jdojd &9 AAH o 2
AAAT aE THACE 1] Wit THEFe 34 nEE 4 AL ES A9
3t 98 7 g AE 5 71HE A mass balanceE £E8 %2 import, exportd E3H FIE
e A TE o] 714 importet exporte] =& s Fo] Y 7P ES At T 2 TS UEUE
T2 = oy, &4 importe} exportd] FA = FFESF L 3 43 AqEgE B2 49
A ?1%+ Flow chartE 2HAd )
A= dolE e &

on
=
m
i
> N,

o

=

vk WA A(step) EA R BFS WFL SAER BANYL, A4
ko3 A

A, dABEA 55 A S U5 ,

BE gAstgh ada, &5 24, S X size 59 AAEAY AH = FE F273 folH
= A3 391, EEFAE ALstn A5 9 solvent?] EZASA Axby MFD =231 el
Ytk oleld #H7E EAEGo gk MFAS A &S Fato] AxHdA F wlxnt7] Hxel %
X #YE T AA ARG A v, FAVEEAAIe] va, Az mE W
st/FAl/M L EAS ste] A etdar, 2o gk A S &S

Ed5E BAUHS o] &3 e AlxEl oA &4 E oy, HY|Ee a5S AT
o R g £ JdE FHS Ao, =23 gddg o] g EEEE FAS B3 olyA, &5
T AAA] AeitddA e FA g3 fete] §olsir). wEtA EHEEEA(MFA)S e
AGX(EIP)e] A L & ol stte] 7e=z 8T 4 don, st Ay M 3 A
a1 e] Aol st EAwE AU QTS TA ddd dgA e AFAE T AA
EIPE AAst=d F83HA 48 7tsd 2oz Alsdrh
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2) 724 o] ¥]l®, Material Flow Optimization for Eco-Industrial Park, 3= 4 71<433], 2002.
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Carbon Dioxide Reduction by Gasoline—Ammonia Dual Fuel
Combustion Engine

Jinvoung Jang, Youngmin Woo', Jongnam Kim
Korea Institute of Energy Research
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545 7HAaL 9le] 719 LPG lZehs auE ARgrbe s Aol vk ghRyole] s e
pCA= Ji*ﬂr(PrODane)EE} T ke AR sk vt el Gk AW Tohz
et ASE FANTE G JhAa Qlow, Fejeh whgS sk Zlow heA Qv
FEYotS Abd 82 AR A2 1930807k AS ia}ﬂﬂ% 7H88 ARE ARESH H
AT A A wp otk RYelE A du® AMEY A4 v sMdne e @a
EFHa QA o} olAstu A Mol UAGe Fusel LA WE 29 5 Utk
2l ghuulelis Jhdeat vwste] kg 0.44M el ekel 186 MI/kgS ZErh. SAR @
op7b s 8] 914 éfwj ERdA= 7}*34 oF 0AIMI R ol O B2 %ﬂ%k% AL 7
ghem, s S/ o gle] F¥ B 8ol JhE™ <dxle] wlE]
ey 7hEY 18 HhLo}O% Shel Aok 7} dAs] HolA= HHE 7hx
el os) AaatshE(NOx) wAol S7he &= glar, Izl Alojel] upe} ¢hu
ob A WEd = e EAE 7P gl

o sl WA GO elhAA
Agloltt A Fa Az
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2¥) 2w el whgstel R4 dojuALL Hohu ey wie] AR Aol A4
aRFe e P44 BrhE Aol AARA. o8 el FAl BAT Aol g PR
g WAl Et Basach A8 RAE AolE fIstel e e gEokg 914

2 Agegom, st GuLol BE Aoz RAAAL A7 48 A3} AEU-gR
a4 oshaa MEFel AU BhAFl vdstel gasdrh AW = Ax HE
o welwro R o sruclstEd E480 o Asst Bedaglen EY M4
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A Study on Evaluation of Oxidation Degradation Phenomenon
using FT-IR

Kyong-il Min, Eui Soon Yim, Byung—-Ki Naf, Choong-Sub Jungf

Green Technology R&D Center, Korea Petroleum Quality & Distribution Authority, 33, Yangcheong 3-gil,
Ochang-eup, Cheongwon-gun, Chungbuk 363-883, Korea , Department of Chemical Engineering,
' Chungbuk National University 12 Gaeshin-dong Heungduk-ku Cheongju Chungbuk 361-763, Korea

it vpele A 5 vpoleqinel Bl whel Absiobg el tigk A ZE s gl o]
of £ AyelM 71Ee ATRHE AR R AR AAANCR veledsRA ArEg Ha
e L e S e o M e B K R R s A i
53] A el we FT-IRY v awsle] s @23 A= shdvh. 7 4% oF 1715 cm ' F
G el A 0}*‘71 o oF FR=IF SUHEE AL AT 5 AT S, NE AFAE 2
Hloledw E MFAFEe AAAREE FT-IRES o] &3te] Fele] 7tsd oz dddr)
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Characteristics of Composite Transparent Conductive Layers
fabricated on the Re—-used Glass Substrates

Sung-Jei Hong", Jong-Woong Kim, Sun-Young Jie
Display Components and Materials Research Center, Korea Electronics Technology Institute

A E AFES Fu7|7|25E TFT-LCDE ¥y = 3|43 at, 4% TFT-LCD =
EZ5YH Glass 7|#S AAsEAT 3k o]e} Zo] 3% Glass 7|3 T‘—f-: o] & }04 s
T da5S A, olds 5 £ A5 545 HUedo A %r‘ﬂﬂ 7] &
TFT-LCDZH-H Glass 7138S 3|sts 342 ol AoAet Zo] 4 ] stk [1]. 53], &
Aol M= oldI= 2 W WAl 1291% A7 TFT-LCDZ5-E A3 Glass 71&" 9}3|
Slol slretx, 53 A3 spdto] HzEo A& sealing Fi S Scnbmg ) Zﬂﬂ?}iiﬁﬁ
A WAl 12205 BT AFHS QAL o] F AHQ color filter =3 L 919 ITO F
HHATF5S ststyg oz AAgoZHN Glass 7]1‘}% AABsF T 1 F Glass 7|39 ¥9H 22 ¢
F&S FA5te] AlF Glass 7132 vlastgar, 54 Afol7t -4’\§‘rﬂ" 2715 58y

AA .

2% A Glass 71H Yol HgA £ AT AFedn. B83A FHAT AFS 96

ITO YJ=9 Ag b} 9}0101 53 é}%}\:} ITO ) A= olﬂ Ao A Axd T o] Az
o

352
& ol AR A5 Y AF3e R 548 L}E}Lﬂair:}. =3, EQATES Aser] 9
§ eEE 000 REomd Aedds] BAT A4 4 dAsarh A0 Glass 19
ol AlztEl Bital FHATES FIg 85% o4, WA 100 O/sq. olate] FEF S4L e
ol A4 Glass 718 A Glass 7133 o] FUATE 7mo A Aol H5ae B

Aol
This work was supported by the Energy & Resource Recycling of the Korea Institute of
Energy Technology Evaluation and Planning (KETEP) grant funded by the Korea government
Ministry of Knowledge Economy (No. 2010501010002B).
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. S—J. Hong, M.-S. Kim, J.-W. Kim, M.-S. Shin, "Characteristics of Indium Tin Oxide(ITO) Glass
Re-Used from Old TFT-LCD Panel” Materials Transactions 53(5) 968-972 (2012).
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Comparative evaluation of SF¢ gas analysis among the
laboratories

Seungmo Yang, Dongkee Lee”, Seonho Baek, Namgoo Kang*
. . . + . .
Korea Testing & Research institute, Korea Research Institute of Standards and Science

F7707) AQBAZ AEHE SR B ATSREAFC0; dul 2200092 A% W E A
gabeleh. Seuett bzt mEeAAe] w4 oRi Yusan X fou e
ejo] eavte o FpEEte Agol dage we ool tuF 434 s} Basd
SFe 7F2=9] F497F A28l 2 553} 7] /IS SFs wlE % 457124 SFs 35, Ao]&
HAZIESe] Fu 2 FAMeE Be NHPS F5e7] 98 wmal Fukslojop @ W%
oty ¥ dATdAE SFy 7b EAue] dBow = 4717 AduALA 2 B v

Al AAEkE SFs 7 34 8 4 2 MRS gt aa SFs b A8 A 245 E S
A Grrstr] fgh sEk S AAEGT SEE AIFS 7 AVPIREE FHE R2EMAE
ol g T4 wA F =k Friel FA EAWRMCOE Z-score R En-valueE ©]83k3le
H, gk shstg Al g ATl FHekedl 7k 4 #9370 71H(A, B, O] FUtetdla g is
HatAFdol A 7EHE AFeAnt 8= Ad A3 37 713(A, B, C) B En-Value 1.0 ©]
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gl ot
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A Study of the SFs gas sampling methods in the field

Seungmo Yang, Dongkee Lee’, Namgoo Kang
Korea Testing & Research institute, " Korea Research Institute of Standards and Science

SFe= S 47] #oF @ w9} LCD Az FAHd F& A% HFCs ¥ PFCs$t a7 o &=
yt3] &<l CFCs ‘;-; PCBs tAl=Zd=® sjasglont 21?—&&§}XH<GWP)7} SRR )
22,2000 o) galw 3shA 9@ EEAo® HH% Al t7] FoZ wjE Al o] 32000
WENH A o FAAQ wijE Al Y EEE FAE oo gk Alojr]&Ee] Hasi &
A vxﬁlﬂ 7HJ%I7H SFe 7}2=9] #4 &1 A a4 247 A9 2oz vy, d
FEA ol A9 Ful8 SFs 7t #4718 F8l 7t F2E gds A9 SFeel = 99
% (£1 %) OVL Aok st Folg SFy 24712 Fa 248 é}tﬂ A 7 Qe 5
#HE 9A Hu EFdrs w$ 2A yedo @A fﬂ%oﬂ A AN8EE xPee FTEstd By

N

G wprh glok AgA 24 dAoA MH 7] SFs 7FAE &710 st AP Tt
2AZuEaI-dA=AE7E $3 7t F4ES sk Wolt) o] WHE d ol A2l A
g xFo] #Ad 7Hd F A4S v mepa B AFAE AEA A= SFs 7h AR
XA W ZAAS $#15ke] Syringe, Tedlar bag, Cylinderg ©| 83 &4 W& ®ET7F2 Cylinder
Ha v #4 & 2955 aste] 72 24 e P HAUEE Pkt syringe W
< gt 7Eake] 40l oHa 58X A Cylinder HJ‘?S% 7]'%} vre s B3 nE 1A
o 79t FARSE AAES 7hA A Ee B 24 o] Jheeiy SRS el b o)
oot ZE7baote] wdgk Axpe] o HEg vk gloto] I gttt Tedlar bag W A
A FrET 7lEge] BA SAEY ESAH A3 oF 7% "éﬂd kol & Holw g Eow
7F wl$- Ho] &y & V= ZHE T3 Differenced RAMNE Hg SFe7l dAE2A o
e Aoz Aoke
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A EY 29 FE 2 F /M 2 ¥FE AAG A=
© %+ bioremediation, biopile, landfarming%— AEed o Eafst= W soil washing, ZH4F
st g o] &3 Fenton AtstA 2 59 E{’qﬂ’ﬁ'ﬂ Aol F
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>,
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o
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2F3} ¥ (Chemical oxidation)< E}F®ol Hste] 7 29 &EZAS wE A7 Yo E&lste] g
T e HEFHoRE A&HT du, HEEAAH EE A& 1= A EFE (Advanced
oxidation process, AOPs)ol| = ‘J%’\Jﬁ} Q&L UV/HAsk A, FE5u) AlstH Sl Ao

y [e)
gkow FHito]| sulfate ZHAS o] &gt AFrE HAHIL vk B AFolA AEEH KMPS
(potassium monopersulfate, AAdHgaAAF)=E CoP's E=wR Fe A /\]%IP_EH sulfate
radical (SOy )& HAAA LAEAS 2sstAl dAry. KMPSE &) §lo] 1 iy
Al Akt e A AES sHA EekAN FHujrh EA)skE ”EHOHHL 7 } 2FskAIQ1 sulfate
radical S A 7= EAS Zt7] uio] o]F o]&3le] Ay oEE FTIE FRLIAESS
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2 Ao AE A v Zg A A
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A study of hydrogen chloride removal by Ca-type sorbents
at high temperature condition

Jong-Seon Shin - Sung-Ho Jo - Dal-Hee Bae - Jong-Ho Moon - Dowon Shun”
Korea Institute of Energy Research

ARG mE SvASe] F7h AEA AAd, EAANEE vldste] AA H7E A HS
vttt F7bste FA otk H 7 E 1 —% G AEAY g A AAE £ B o
S e, AEF 24 T FHEY dle] Y edEAS ﬂﬁlo}ﬂ 3 F7F vl go] LA
sko}, oo wig), uj ¥ 14]713 z 794 w71 ES AEHVE A2 A4 (Mechanical  Biological
Treatment; MBT)&#H 71 & 193} A= (Refuse Derived Fuel; RDF)#A S A A82 AALE3s}
A =HE Ao Ay AL BIMA T 2AE F5AZ £ A 183 AR RDF)Y A
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o] o] 7hsdt, 78 dsd iﬂ"jﬁf‘ﬂ]” I g da T Eo] Eol da AAAA 54
Il e E ERE HCIO] WAl FAES ot Ytk ®E3H HCI2 NOxeol| H]&ho] HH%%S
AAT ALZE &4 A7), ‘ﬂrol%é‘l WAl Ay ow A= EHZ <l HC W=
EE Folv 77 A= gl

e 2 ATt *’Fﬂ]«l Ao A= FFS FAdsr] Y FEAE

a0 g3Fo] & 724%2 Ca(OH),-A9F 59%<2 Ca(OH).-B & 3&7F7F AH&5 3.

ID 254 ¢cm, h 70 cm9 A ZE ¥&7]5 Al&35t% 29, IR furnaceE ] 35}¢]
S FdstAnt FY7=9 &7t~ 5 HClY v 7tEFYFe iE7ts 5
& A2¥ bubbler Aol A AA o w 7tz FAHs ] H Y B ATe da
HCI7t =& At wbgAlA nAist 82 3461 7] $13 A2 SFAE o83 HC
oS ©|&3% RDF da QoA dAazZe A3AS A3 Fste =u &3
&=a 9len, A3 HClel Azl Za7h o= As 39l shalrh A9
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Keyword : HCI removal, Ca-type sorbent, fixed bed, high temperature
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Development of dicing cleaner for semiconductor wafer

SooJeong Bae, HoYeoul Lee”, JongHee Kim, JaeHeum Bae*, DongKee Lee'
AK ChemTech Co. Ltd.,, " The University of Suwon,* Korea Testing & Research Institute
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Physical Properties

Appearance Transparent, yellow liquid
pH (257C) 55
Viscosity  (25TC) 30 cP
Specific gravity (25TC) 1.015
Surface  tension (257): 31 dyne/cm
Boiling  point Above 100C
Flash point None
Solubility  (in water) Soluble

A A

A4

3

Zned
1. ML.S. Showell, Handbook of detergents, Vol. 128, CRC press, 2006
2. R.C. Jaeger, Introduction to Microelectronic Fabrication, 2nd Ed., &3 2002
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Research of Automatic Pallet Washer and Drying System

Han, Sanghoon
Cleson Co. Ltd.
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Dehydration of n—butanol over 3D porous catalyst and effect
of internal diffusion by kinetic study

Dae Sung Park, Danim Yun, Seogil OhT, Yong An ShinT, Jongheop Yi'
World Class University program of Chemical Convergence for Energy & Environment, School
of Chemical and Bio]rogical Engineering, Seoul National University
R&D Center, GS-Caltex

n-butanol> Hiole Y m o] WEIFAFS Fal AArtesta 1RV FREEe dke] vted =
Aol7] wZol, o]& &&3% no]of 3IFESY AT Aol HT FHEI St n-butanol 9
st bg AR F g5ieS 3 A 75 di-n-butyl ether (DNBE)v= 959 HS =9
T &% #H7MAl (blending agent)= dE] AFE3stH 53] gA dAxel AartE S7HAZE 7 3
of w77t 25 Fol=d AA 7|99 4 Ul n-butanolZFE DNBES] A4k Al &4ks <
wAA Zuj7b AR E G 9 ot wkgT o] BA fEe Fakse] AL 9 o] ofego] drh
ol 5 d|AstaA ALgolE Fo 1A A Fwjrh Ay oy, AbEe] X1 n-butanol %
DNBEE WH&4F Ast vb8-& do7 I =2 WA S 7|dshy] & AAob. o] AFoA=
olgfgt wAE slAstaAr 3akd Fxo] oFAd HYIE ol &5t dHEZEYA FASHE Al
& A

ot al, 7Tz nE G TS HEH A4¥ES T AY BASAY FEHAE e
%3 Dandelion Silica Sphere (DSS)E A 238} a1, 320 F27F kA s wbSolA] v x]&= g3
S dolR A gERFoRA #Y LFo 13 AV ETER AYIHmi-S) D YEF LR 2
29 TEUEFE AE7 (SBAE F7ME AlZxse] HaEAE . dHHS o] 835ty
H:PWiOgo(PW) SlHIZE2A & 7] Alx" Aggt g4 @At us2dgs 433 2
¥} 180, 200, 220°C EE Z 7oA 25 PW/DSS ZFuje] 4o ¢3S olsih L-H

Rl LS o] gate] Fud SRAg @45 dUAE AREal o] & o] &ste] gt
aE AHFs T Ay FEJA E ALEE A3 PW/SBA, PW/DSS, PW/mi-s & ujjof A
Ztz} 063, 0.83, 0522 vebygth 7]&9 =717 2t2F 65 nm, 3 nm, 1 nm ¢ A& n#@ T ),
SBA ¢ DSSell @xd Fuje] A% w¢ ¢ WHEbs PW/DSSA Kol As &9
T AT o= AY7F - e DSSE :EW e 4F 20-30 nme] vl WS AFTEY SA4S
B AbEel 1 whgE F A Eo] A SAtE Y] wielw 7o Avie A vlee] iR &

AbEl= A B FRo% s vA= o g9 ¢ Ul

a) PW/mi-5 (10) ) PW/DSS (3D)
Nt um
m-mL.-" “‘?

W

b) PW/SBA (2D) o

NE R ]
C(' : _{%gm
o s }‘:\ "/'

Scheme 1. Suggested diffusion pathway on n-butanol on the different porous catalyst.
a): PW/mi-S, b): PW/SBA and c¢): PW/DSS.
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Catalytic process for the production of value—added
1,3-butadiene from biomass-derived 2,3—butanediol

Tae Yong Kim, Jayeon Baek, Wooyoung Kim* , Woo Kyun Synn* , Hee Jong Lee* , Jongheop Yi"
World Class University Program of Chemical Convergence for Energy & Environment, School
of Chemical and Biological Engineering, Seoul National University
R&D Center, GS-Caltex

A7 14 9 F4F v Fe2 dFE5FYH AR edeEd ded & oy
gon, Af7ivt AMNFERLH dug EVFIEA e )
o] oo gl T & B2 F2 st E SBR. ABR 4 5 AA
of WAooz ALgd Wyl olyg} gkt F7]3shirs-o] PR AEH o] ALEE
& BDE= 959 AAl T do+= C
TSNS AXHA LS o
H|Fo] HoEs wf FHokgk AAA]~gloln ol &
o = wlolowl A2 HE fFs 23-Fet] & (0] BDO)ZHEH BDEE 7] ¢ stehw
25 AFsIAL ol2HEH ¥ 22 F A Ful3 A ~ElS =& 1. BDOZS
29 M2 F e A&H Gt
o EAE BE FAalEo] AAHA
R medeyEo g 3y
13tetA] &k W AV|HuE B3 E5uksS 4
b ol o] 22 FUHA =il
wpepa] Aol Agel FHu @ FAL 3-FEl-2-
BDO9| 12421 &<} AEFwE Fo 234 g4 dkg-
g olt} 2. 3 BDOS A HZH oz e ul
&3 BDO9| stol=547|E 758 Al & o
of A3t Aoz wre Kt o] FA A
AASHA HEd s Ao slol=
858 A3t %
o ~e| 23}35l7] ¢
A #H)

—r—‘n_lo
mgw
2 T4y

jot, L
‘b—‘
|
Y T
e
v
2
o
ol
2 1™ N o rlo R

a2

BN
A
FU[OE
{O£"‘4
22

L g
o,
_C;L

Q
)V_VE
o=
r),_?L
o X
9 =
o, 1
T

o it
e
JEF
>-11::§9
o o O

r‘_&o'_‘d'

il

o

offt
ol 5 p

J
0 e
o H o
i N
S S
ok
4> of,
TB, F-c%
o =
> e
i fo
§fre
T >~
olo =
> o
o +
o2 o,
% I % g
o oo

SPYT

i
Lo
& o
o 2 S

b

(

olo
>
o
o)
=)
o)
il

e
O e
HE
=)
>~
i

ok
Y
)

Of
0
o o U d
X
i)
2
— N
4
32,
o
=
iu}
5
T
oo
]
rr

o
)
e
]

el o
o X

>,

>,

Iy

=2

old rr
X

&

A

oL



P-CT2-3

Fora 2ANAY YAE AFLEH B$e AT FIIF
Gt gAY Te-Ud JFFEE0Y A L 4§
=5*

Synthesis and application of Cu—Ni bimetallic catalyst
supported on mesoporous alumina for hydrogenolysis of
glycerol without the addition of hydrogen

Yang Sik Yun, Dae Sung Park, Danim Yun, Tae Yong Kim, Seogil Oh*, Jongheop Yi'
World Class University Program of Chemical Convergence for Energy & Environment, School
of Chemical and Bio}rogical Engineering, Seoul National University
R&D Center, GS-Caltex
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Figure 2. Reaction results of

the hydrogenolysis of glycerol
Figure 1. TEM image of without hydrogen over
CuNi/meso-Al:03 CuNi/meso-AlO3
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Correlation by the NRTL and UNIQUAC equation of
Liquid-Liquid Equilibrium and Solid-Liquid Equilibrium for
diphenyl carboante, dimethyl carbonate, methyl phenyl
carbonate, anisole, phenol and methanol

Sang Hong Shin, In Chan Hwang, So-Jin Park”
Department of Chemical Engineering, Chungnam National University, Daejeon, 305-764 Korea

1. Abstract

Polycarbonate is a durable material. Although it has high impact-resistance, it has low
scratch-resistance and so a hard coating is applied to polycarbonate eyewear lenses and
polycarbonate exterior automotive components. The characteristics of polycarbonate are quite
like those of polymethyl methacrylate (PMMA, acrylic), but polycarbonate is stronger, usable
in a wider temperature range, yet more expensive. This polymer is highly transparent to
visible light, with better light transmission than many kinds of glass. The main polycarbonate
material is produced by the reaction of bisphenol A (BPA) and phosgene COCl,. Phosgene is
very harmful chemical. The substitution of hazardous reagents with innocuous or less noxious
compounds in synthetic chemistry is a major target for the modern chemical industry.
Diphenyl carbonate (DPC), Dimethyl carbonate (DMC) is used as an intermediate material to
polycarbonate synthesis process in the non-phosgene process. DMC is usually synthesized from
CO, methanol, and O,. High-purity DMC, CO,, and water are the reaction products. In this
process, when DMC reacts with phenol and bisphenol A by trans-esterification, methyl phenyl
carbonate (MPC), DPC methanol to be produced. However, to date, relatively very few
investigations of the phase equilibria and mixture properties of systems containing DPC have
been reported.

The current study focuses on the liquid-liquid equilibrium (LLE) data for {water +
methanol + methyl phenyl carbonate (MPC)}, {water + DMC + MPC}, {water + DPC +
MPC}, {water + phenol + MPC}, {water + anisole + MPC} ternary mixtures at vairous
temperature. And solid-liquid equailibrium (SLE) for the binary system {DMC + DPC},
{methanol + DPC}, {MPC + DPC}, and {MPC + phenol} were measured. The experimental
LLE and SLE data have been correlated by using G" model: the non-random two-liquid
(NRTL) model and Universal QUAsichemical Activity Coefficient (UNIQUAC) model.
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Density, Refractive Index and Kinetic Viscosity of
Phosphonium based Ionic Liquids, MEK and MIPK in
Dependence on temperature and excess and deviation

properties for sub—binary systems at 298.15 K

Sang Hong Shin, In Chan Hwang, So-Jin Park’, Young-Yoon Choit
Department of Chemical Engineering, Chungnam National University, Daejeon, 305-764 Korea
* Minerals and Materials Processing Division, Korea Institute of Geoscience and Mineral
Resources, Daejeon 305-350, Republic of Korea

1.Abstract

Industrially, molybdenum (Mo) is very useful metal. The main ore of Mo is molybdenite. It
also occurs in wulfenite and powellite. Commercially, the metal is obtained by mining
molybdenite directly and it is also recovered as a by-product of copper mining. Therefore,
molybdenum extraction process used selective solvent as amine or ketone type solvents. And
organic solvents are fenerally used by dilution in proper organic solvents. The thermodynamics
properties data for ketone type solvent and phosphonium based ionic liquids are required to
develop molybdenum extraction process. The study of thermodynamic properties of the liquid
mixture and pure components is very essential in the design of various physical and chemical
processes, especially for a new class of substance such as ionic liquid. And the deviation of
the ideality of thermodynamics of the mixture is relatively easy way to provide information
for characterizing the type and magnitude of molecular interactions on mixing.

In this work, pure chemicals properties as density (p), refractive index (np) and kinetic
viscosity (v), are reported for the following systems at (288.15 to 318.15 K) and under
atmospheric pressure. In addition, the excess and deviation properties, such as the excess
molar volumes (V) and deviation of refractive indices (AR) for the binary mixtures, {MEK
+ [P666.14][Cl]}, {MEK + [P666.14][DCA]}, {MEK + [P666.14][TMPP]}, {MIPK +
[P666.14][Cl]}, {MIPK + [P666.14][DCA]} and {MIPK + [P666.14][TMPP]} were determined
at 298.15 K over the entire composition range. The experimental data were satisfactorily
fitted with the Redlich-Kister polynomial. And Lorentz-Lorenz, Gladstone-Dale, Weiner and
Heller mixing rules have been applied for the prediction of mixtures nD values. Density data
of mixtures were estimated according to an expression based on the Lorentz-Lorenz mixing
rule.
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Density, Refractive Index and Kinetic Viscosity of
Imidazolium based Ionic-liquids at several temperatures and
Excess and deviation property of {MEK + Imidazolium based

Ionic-liquids} at 298.15 K

In-Yong Jeong, In-Chan Hwang, So-Jin Park’, Yoon-Yeong Choi'
Department of Chemical Engineering, College of Engineering, Chungnam National University,
Daejeon 305-764, Korea
" Minerals and Materials Processing Division, Korea Institute of Geoscience and Mineral
Resources, Daejeon 305-350, Republic of Korea'

Room temperature ionic liquids (ILs) are organic salts that are liquid at ambient
temperature, possessing an appreciable liquid range. Most of the ILs are nonvolatile,
nonflammable and are dissolvable in many organic and inorganic materials. They have high
thermal stabilities, and can remain liquid in a wide range of temperature (usually over 200
°C). More importantly, the ILs show low toxicity and high conductivity together with
significant electrochemical stability, so that they could be used as “green” alternatives to
volatile organic solvents in electrochemical, synthetic and separation processes.

In this paper, density, viscosity and kinetic viscosity were measured for imidazolium based
ionic liquid at (288.15 to 318.15) K and atmospheric pressure. The experimental data were
correlated the Daubert and Danner equation, the linear equation and the Goletz and Tassion
equation.

Excess molar volume (V%)and deviations in molarrefractivity(AR) at 298.15 K are reported
for the Dbinary systems : {MEK+[BMIM][Tf;N]} and {MEK+[BMIM][BF¢]} and
{MEK+[EMIM][Tf;N]}. The determined V'and AR were correlated with the Redlich - Kister
equation. And the binary density and refractive index data at 298.15K were predicted with
several mixing rules.
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Vapor pressures, isobaric vapor-liquid equilibrium at 101.3
kPa, excess properties at 298.15 K for the pure components
and binary mixtures of , methanol and dimethyl carbonate

In-Yong Jeong, In-Chan Hwang, So-Jin Park”
Department of Chemical Engineering, College of Engineering, Chungnam National University,
Daejeon 305-764, Korea

Polycarbonate production has been via the phosgene process, which uses carbon monoxide
and chloride as raw materials. However, this phosgene process has a number of environmental
drawbacks. Transesterification of dimethyl carbonate (DMC) with phenol is another way to
synthesize diphenyl carbonate(DPC). In this process, DMC reacts with phenol and bisphenol A
by transesterification, and methyl phenyl carbonate (MPC), DPC, anisole and methanol are
produced. This newly developed DPC synthetic process is also considered to be a ‘“green
process” because it does not use phosgene, and mutual separation of the reaction products is
therefore important in this synthetic process.

This work reports vapor pressures for pure component of MPC, as well as isobaric
vapor-liquid equilibria (VLE) for the binary systems {MPC + methanol} and {MPC + DMC}
at 101.3 kPa. The Antoine constants were newly provided from the measured vaporpressure
data for each pure chemical. The experimental VLE data for the above ternary systems were
correlated with two activity coefficient models: the Wilson, the NRTL and the UNIQUAC
models. Additionally, we report the mixture properties, excess molar volumes (V") and
deviations in molar refractivity (AR) at 298.15 K for the same binary systems by a digital
vibrating tube densitometer and a precision digital refractometer. These binary data were
correlated with the Redlich-Kister polynomial.
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Biomolecular Engineering Laboratory, Department of Chemical Engineering, Chungnam National
University
99, Daehak-ro(St), Yuseong—-gu, Daejeon, 305-764, Korea

Abstract

As a biocatalyst, tyrosinase catalyze the hydroxylation of a monophenol and the conversion
of an o-diphenol to o-quinone. Especially, the enzymes can be involved in the modification of
tyrosine residues into 3,4-dihydroxyphenyl-alanine (DOPA) and DOPA/DOPAquinone-derived
intermolecular cross-linking (quinone tanning) in marine environment. Here we genetically
re-designed two genes of Streptomyces antibioticus tyrosinase and Pinctada fucata tyrosinase
for heterologous expression. The re-designed genes were introduced into E. coli expression
vectors, respectively. Tyrosinases were over-expressed in E. coli as soluble form, and simply
purified by affinity chromatography. This study showed the tyrosinases could be heterologously
well-obtained, and we expect the enzymes can be used as significant biocatalytic materials for
biomedical and industrial applications.
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Particle Formation and Characterization of Supercritical
Carbon Dioxide Extracted Krill Oil

A.S.M. Tanbirul Haque, Seon-Bong Kim, Yang-Bong Lee and Byung-Soo Chunx*

Department of Food Science and Technology, Pukyong National University, Korea

bschun@pknu.ac.kr

A large scale supercritical fluid extraction unit was used for extracting oil from krill. This
apparatus was operated at 40 MPa pressure and temperature was 45°C. Extracted oil was used
for making particle by PGSS system. PGSS process was carried out 50 °C and three different
pressures 15 Mpa, 20 Mpa and 25 Mpa. PEG (Poly Ethylene Glycol) 8000 was used as a
polymer, ratio of PEG and Oil was 10:1. Nozzle size was 300 pm. After particle formation
particle were used to analyze VOCs (volatile organic compounds) by GC-MS with Canister
system. AV (Acid Value), PoV (Peroxide Value) test was measured for stability checking. In
20 Mpa AV and PoV value of particle is lowest and In 25 Mpa both value is highest.
Colour will be measured with CIE 1 a b scale by using portable sphere spectrophotometer.
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Recovery of Valued Materials from Squid Viscera by
Subcritical Water Hydrolysis
A.K.M. Asaduzzaman, Ryoung-Hee Kim and Byung-Soo Chun”

Department of Food Science and Technology, Pukyong National University, Korea
bschun@pknu.ac.kr

Subcritical water hydrolysis was carried out by batch reactor to produce valued
materials from squid viscera (Fig. 1). The reaction temperatures for hydrolysis of
thermal dried squid viscera were maintained from 160 to 280 oC for 3min. The ratio
of material to water for hydrolysis was 1:25. The pressure in the reactor was
estimated to be between 6 to 64bar based on saturated steam table for the temperature
range studied. The sample was stirred by stirrer at 140 rpm. The heat-up time for
reaching the desired temperature took from 32 to 64 min. Hydrolysis yield was
increased after increasing the temperature and pressure. The protein yield in squid
viscera hydrolyzate decreased with the rise of temperature. The reducing sugar yield
was higher at high temperature and pressure in subcritical water hydrolysis of squid
viscera. The highest yield of free and structural amino acids in thermal dried squid
viscera hydrolyzates were 411.95 and 346.62 mg/100g at 160 oC ,respectively. Most
amino acids attained highest yield at the reaction temperature range of 160-220 oC in
viscera hydrolyzate.

. Safety valve

. Pressure gauge

. Needle valve

. Electric heater

High pressure reactor
Impeller [ Stirrer

. Stirring speed &
temperature controller
. Sample collector

@ NoUuswN-

Fig.1. Schematic diagram of subcritical water hydrolysis experimental apparatus
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Preparation of aluminum anodic oxide for detecting heavy
metal ions

Hyeon Ho Shin, Hwakyung Sung, Younghun Kim"
Chemical Engineering, Kwangwoon University, Republic of Korea
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F1gure 1. SEM images of several helght of AAO Wlth second anodlzmg time. (A)lhr, (B) 6hr,
and (C) 12hr.
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Vertically A11(§ned TiO; Nanorods Mixed Anatase/Rutile
rown by Thermal Hydrolysis
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Department of Chemical Engineering, Chungnam National UniversityaE
Department of Chemical Engineering Eduction, Chungnam National University*

Ao ERGAAE Be B8 A2THY 1EH A4 SO A8 /g del AgHT A
SAw U5 7Ho] wob AAA EAE A: glof o BAFLA FERITIIAFAA of
@ pale]l FEeAL AUtk o A9l B HAH £&S A7 YL dRelA o7 He AR
59 AFOR F2 Kol theAtol 29 TIO, FRANA Bol FH3m oS Wi ol 5A
Aok gk,

oA v o] 21 AAAE 2t TiO, e2EE5 AFAA o8 4515y

7‘]4 Aoz AFgstaAl gk} olul band gap energyE =9 A9 ol S HU ¢ A 7]
35l anatase®t rutileo] e AANS 7HA = TiO, Y =2ES FTO glass 9o 3o =
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Feasibility Study of Waste Regeneration in PHPS Synthesis
for using Semiconductor Processing Materials

Hui Chan Yun, Seungjong Yeom, Dae Ryook Yang
Department of Chemical and Biological Engineering, Korea University

In semiconductor manufacturing process, a small amount of process materials such as
PR/Hardmask is used to produce semiconductor from one wafer while many kinds of process
materials are required. Therefore, production plant for process material needs small quantity
batch production systems. It is required for these systems to improve the productivity and to
reduce the production cost.

Nowadays, perhydropolysiloxazane (PHPS) solution, one of the process materials, is used for
producing silicon oxide film. In the production system of PHPS solution, the amount of
pyridine and xylene are needed over twenty times more than that of PHPS solution. The cost
of pyridine and xylene accounts for a large portion of the total production cost. In this study,
the regeneration process of organic solvent (pyridine and xylene) waste from the production
process of PHPS is suggested and economic analysis is performed.
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Adsorption and Desorption Performance of Volatile Organic
Compounds using La-Y Zeolite
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Influence of doping level in Fe-doped Ti0O2 support on the
catalytic CO oxidation

Sungju Yu, Esther Hehsun Kim, Jungeun Yeo, Su Young Lee, Yong Hwa Kim, Jongheop Yi’
World Class University program of Chemical Convergence for Energy & Environment, School
of Chemical and Biological Engineering, Seoul National University

The incorporation of a metal dopant into TiO, causes the bonding of neighboring oxygen
atoms at the surface to be weakened. Thus oxygen atoms are readily released from the lattice
of the metal-doped TiO,, and vacancy sites remaining on the metal-doped TiO, are easily
oxidized by gas phase O,. As a result, metal-doped TiO, support can lead to better activities
in catalytic oxidation reactions than bare TiO,, which is governed by Mars-Van-Krevelen
mechanism.

Here, facile preparation of Fe-doped TiO, nanoparticles is proposed for high performance
support material of CO oxidation catalyst. This method allows Fe-doped TiO, to be prepared
with uniform size and shape. Fe-doped TiO, was synthesized by a gel-hydrothermal method.
The amount of Fe dopant was adjusted by controlling the amount of Fe(NO;); used. The
amount of Fe dopant in the TiO, structure was determined by inductively coupled
plasma-atomic emission spectroscopy. Microstructural studies by wusing XRD, Raman
spectroscopy, and EPR analyses, indicate that Fe dopant is substitutionally incorporated with
replacing to Ti*" cation. Electrochemical experiment results reveal that a small amount of Fe
molecules (less than 8 atomic %), which is incorporated into a TiO, structure resulted in a
support material with superior redox characteristics. This suggests that a Fe-doped TiO,
support enhances both the release and uptake of oxygen atoms from the catalysts, thus
resulting in a high catalytic activity in CO oxidation reactions. The results confirmed that a
Au catalyst supported on Fe-doped TiO, containing 6 atomic % Fe dopant showed an
outstanding performance.

- 115 -



P-CT2-18

o

FEu) Ul ARelF A2 2udY 2 AN T FF

Modeling of Photogenerated Charge Transfer Mechanism and
Quantitative Analysis by Time-resolved Photoluminescence
Measurement

ungeun Yeo, Su Young Lee, Sungju Yu, Esther Hehsun Kim, Yong Hwa Kim, Jongheop Yix
World Class University program of Chemical Convergence for Energy & Environment, School
of Chemical and Biological Engineering, Seoul National University

In the photocatalytic processes, photogenerated charge separation is key factor strongly
affecting the quantum efficiency. A wide variety of researches covering material crystallinity
or shape control, cocatalyst deposition and heteojunction system are carried out over the past
few decades to enhance the efficiency of charge utilization. The kinetic study on these
systems, however, has not yet been profoundly investigated because there is barely a way to
directly observe electron paths and quantify the amount of electrons passing them. Therefore,
it’s crucial to substantiate electron transfer mechanism and provide practical way to count the
number of charge at each step in order to design an efficient photocatalytic system.

Here, we set the model equations of electron relaxation in the photocatalytic system and
measured the fluorescence time-decay of materials. CdS@Au/C-TiO2 core-shell nanostructure
was used as a visible light-driven photocatalyst to monitor the charge transfer processes,
which exhibit superior performance of water splitting for hydrogen generation via an artificial
Z-scheme mechanism by mimicking natural photosynthesis. Fluorescent dye, rhodamine6g
(Rh6g), was used in the present work for easy measurement of fluorescence emission at the
same time suppressing scattering effect. There is an assumption that electrons flow in one
direction from Rhé6g to C-TiO2, Au, and CdS subsequently. Fluorescence emitted from
photocatalyst or dye was measured by TCSPC technique and showed time-decay in the range
of 100 ns, which fitted with multi-exponential function. Fluorescence decay of Rh6g measured
at 550 nm was finely fitted by one exponential curve whose average lifetime is 3.85 ns. In
the presence of C-TiO2, the lifetime was reduced by few nanosecond due to the electron
transfer from Rh6g to C-TiO2. Otherwise emission decay of C-TiO2 is a combination of three
exponential curves with average lifetime of 10.7, 3.2, and 0.49 ns respectively, which are
known to be related with trap state and surface defects. Correlation of these kinetic
parameters to model equations to figure out the rate constant of each step is currently in
progress and will be discussed further.
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Removal of trimethylamine from sludge based adsorbent

Junghyun Bae, Nayoung Park, Goun Kim, Jong-Ki Jeon, Choul Ho Lee"
Department of Chemical Engineering, Kongju National University
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The effects of MgF, coating for LiNipgCoo.15Al0.0502 cathode to
improve electrochemical properties and thermal stability
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Table 1. Proximate and elementary analysis of raw coal

Proximate analysis (wt%) Elementary analysis (wt%)
Moisture Volatile Ash Fixed C H N O S
matter carbon
29.95 36.57 4.27 29.21 69.85 453 0.79 24.82 0.01

Table 2. PORAM Standard Specifications for PEFAD

Parameter Specification Method
Free Fatty Acid as Palmitic 70% Min AOCS Ca 5a-40
Saponifiable Matter 95% min AOCS Ca 6a-40 modified
. . AOCS Ca 2e-84
6]
Moisture and Impurity 1.09%6 Max AOCS Ca 31-46
20
T et oo et erem s rmbres e
2 16
t
z
§ 12
g
3
7] 8
I Dried Coal
=
e e —— Mixing PFAD after.drying
—Mixing PFAD before drying
0
0 20 40 60 80

Time (hr)

Fig. 1. Moisture readsorption for dried and upgraded coals
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Study of low—-temperature steam reforming using low-rank
coal catalyst impregnated nickel by ion exchange
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An Experimental Study on Catalystic Gasification of Ash-free
Coal
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Analysis of Potential Biomass Resources in Korea
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Hybrid metal oxide with organic gel for thin—film
supercapacitor electrodes
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World Class University program of Chemical Convergence for Energy & Environment, School
of Chemical and Biological Engineering, Seoul National University
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Scheme 1. Schematic illustration of the fabricated 3D metallic current collector and
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Synthesis of NiO anode material with interconnected porous
structure using agarose gel-mediated electrodeposition
for lithium-ion battery anodes
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of Chemical and Biological Engineering, Seoul National University
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Figure 1. Schematic representation of the fabrication process of NiO embedded in
carbonaceous matrix.
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Research on removal of H2S at middle temperature using
nano-sized ZnO/rGO compounds

MOON GYU PARK, SONG HOONSUB', GWANG BOK YI'*
CHUNG NAM NATIONAL UNIVERSITY, " UNIVERSITY OF WATERLOO
(cosy32@cnu.ac.kr’)

This paper presents new perspectives on the synthesis of nano-zinc oxide(ZnO) and reduced
graphite oxide (rGO) composite via a microwave-assisted route and its use as a high potential
sorbent to adsorb hydrogen sulfide (H2S) at middle temperatures. Depending on the synthesis
methods, the nano-sized ZnO on rGO shows different characteristics, in particular the degree
of nano-ZnO dispersion on the surface of the rGO. It was possible for Microwave-assisted
reduction to give a mild reduction to the functional groups including oxygen attached on the
surfaces of graphite oxide (GO). Because those groups acted as anchor sites that metal ions
could be captured, it was possible to achieve uniformly distributed nano-sized ZnO particles
on the surface of the rGO sheets. H2S adsorption tests were conducted at middle temperatures
from 300celsius to 500celsius. The adsorption capacity dramatically increased in a case the
microwave-assisted ZnO/rGO compound was used in comparison to the only ZnO composite
without the rGO. Possible reasons for this difference have been discussed.

Keywords: grapheme hydrogen sulfide adsorption
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The Study on Preparation and Characterization of the Low
Temperature Fuel Cell Anodic Catalyst
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Graduate School of Green Energy Technology, Chungnam National University
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Characteristics Study of Low-rank Coal in Char-CO-
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Reaction Characteristics of the Catalytic Gasification using
Thermo Gravimetric Analyzer
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Life Cycle Assessment(LCA) on Synthesis of Nickel
Nanoparticles by Organic Amine (C,NH>)
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Life Cycle Assessment of Silver Nano Ink using Wet
Chemical Reduction Process
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TOPO in PVA and Adsorption Characteristics of Cu(Il) from
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Flame Resistant with High Preservation of Dancheong for Ancient
Building and Tangible Wood Cultural Properties

Su-Young Yoo, Hae-Na You, Jin-Wo Jeon, Min-Gyu Lee"
Department of Chemical Engineering, Pukyong National University

BohAlE GAL, olEd, B4, AR AAE AW NE Bele] FEAY AB2A @ W
AAYL el B84 Aotk $evket B4 FolA 3 EaAle] FHE olFw
B, A9 5 gRE Z2AREA S AGEE A1 gk A
AB} FAEEA T A B ARolnE HARTE MwA F wAHof o
T A Axgel 4@ sty BAomE Ag wi skl oste] el w
BoAE e AAHAR, A BEAD Qb BRESAE YRl AAHUAY
FgEolth HaREHAe FRE oFn b 7 A% AY & AAE gre o
H3 9, 1 AR 33 Axdel e £712d v Az gl Qonw
Qo] A% Hst Assn AW AR v WE SEL AnHEE A7 Y
e olel @ S Bx EaAd uE nE)ee @A ARaria s,

49 BA WA AR £84 TNAR F ¢
FALEF LS R, B4
g 2z 2apAo] A

e
ol

>~
>
0
o

r
>

g M
B
o
g
F‘F

b 2 o fo

e R o |

of\
X
o=
Lo
o, -
rE
=~
[e]
o,
i
o
o
[
i
m
i
i)
i
rlo
-0,
>
>,

2 ¢
ojf
o, juf

g &
o
2

|
=

o2
— ol r
fmoogh & ,Q

, o 12

2

ofo ofL
=)
32
o

N
o
oft
BN
ol
o
fa
2
=3
1*)
=2

ox M
o N
2 ox [r ©
)
o,
o
N
Y
T
2
o
-
0%
ot o
i

=

¢

N o
L

ox ML ¥R 0 o2
o 10 rlo N, O,

o
a4
RO
oXY
lo,
fo
r ol
ftlo
(b
ox
>
Y
HE
2o
o
ic
ol
o2
2,

24
ol
—_
>

2o N ot
i

fr fe

5
rlr
=
ot
)
>,
o
&
T,
ol

)
o)

B
O
=
(]
B
ol
o2
oX,
off
i
on‘.
=)
ol
4o
o
of
fols
i)
il
ol
>
2
4z
£
et
4
=)

2% 9 uF

Polydimethyl siloxane®} 2,4-toluene diisocyanateZ ©]-&3dle] $-dlgt w8 & & woto] AR

-NCO-7]%5 2-hydroxy ethyl methacrylate®Z4 o}=2d 57| 2 XA
3[1]3]

=
methacrylate®} 2ho]Z- WkS-A 7 FHF % o &2 PDMS-b-PMMAZS 3 i 2AE 2AME A3
Wi Hr ARl A 4270 AEA T 1 AEHAA TE(EstHA) S 2Hsigon, o A
HitghS B w1z 2 S5 GUbA dx - S5 Algdd ok wg) de gl d5 dy

o

WA o, A% - FE A@el oF ve] wa AR 1FE e ekeiv,

dAre 2
2 A7 TR7IAACANA Adshs 20129 5 AbS A E s ] E AR (C-D-2012-0627) 1 2] 3
FAE AT

ZaE3H

1. Jones, R. G., Ando, W., and Chojnowski, J., "Silicon-Containing Polymers (The Science and
Technology of Their Synthesis and Applications)”, Kluwer Academic Publishers, 2000, pp.

194-200.

- 140 -



P-CT2-43

Az 1714 s Wee 9§ PRu/C Sl 54 AT

sty Eegysty A Ay
500-712 FF3F A HFHr]=2 123

The Study on the Characteristics of a Series of PtRu/C
Catalysts for the Electrooxidation of CO

Seonhwa Lee, Won Bae Kim"
Department of Physics and Photon Science, School of Materials and Engineering,
Gwangju Institute of Science and Technology, 261 Cheomdan-gwagiro, Gwangju,
500-712, Republic of Korea

Polymer electrolyte membrane fuel cells (PEMFCs) have been recognized as a promising
electric power generation systems for transportation vehicles and portable powers, because the
PEMFCs have many advantageous features such as low operating temperature, quick response
time, high power density, and least release of environmental pollutants[1-2]. However, carbon
monoxide (CO), which typically is contained in a H2-rich gas when the H2 is produced from
hydrocarbons, poisons the active catalytic sites of Pt-based anode in H2-PEMFCs. Therefore,
numerous researches have been attempted to circumvent the CO poisoning issues on the Pt
catalysts for the acceptable PEMFC performance[3-4]. In this work, the -electrocatalytic
oxidation of CO was studied using carbon-supported 20 wt% PtRu (PtRu/C) catalysts, which
were prepared with different Pt:Ru atomic ratios from 7 : 3 to 3 : 7 using a colloidal
method combined with a freeze-drying procedure. The bimetallic PtRu/C catalysts were
characterized by various physicochemical analyses, including X-ray diffraction (XRD),
transmission electron microscopy (TEM), energy dispersive X-ray spectroscopy (EDS), and
X-ray photoelectron spectroscopy (XPS). CO stripping voltammetry measurements indicated
that the addition of Ru with a Pt catalyst significantly improved the electrocatalytic activity
for CO electrooxidation. Among the tested catalysts, the PtSRuS5/C catalyst had the lowest
onset potential (vs.Ag/AgCl) and the largest CO EAS. Structural modification via lattice
parameter change and electronic modification in the unfilled d band states for Pt atoms may
facilitate the electrooxidation of CO. This work was supported by the National Research
Foundation (NRF) grant funded by the Korea government (No. 20120005212 (Mid-career
Researcher Program)), the Global Frontier R&D Program on Center for Multiscale Energy
System by the NRF (0420-20120126), and the New & Renewable Energy of the Korea
Institute of Energy Technology Evaluation and Planning (KETEP) grant funded by the
Ministry of Knowledge Economy (No. 20103020030020-11-2-200) of the Korea government.
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Measurement and Correlation of Volumetric Propeties of
Alkanolamine Absorbent Mixtures
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Removal of Suspended Sediments and Microalgae in Artificial
Seawater using Micro—-Air Flotation
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The Effect of Inlet Gas Temperature on Drying Rate of
Coal in Lab-scale Fluidized-bed Dryer
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Characteristics of Coal/Glycerol Hybrid Fuel in terms of
Injection Quantity by Fluidized Bed
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