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Analysis of Affecting Factors on Air Permeability for Sawdust
as Bulking Agent on Composting

Byung Tae Kim
Department of Environmental Engineering, Daejin University

Kyungki—Do, Korea
HEE
ABSTRACT

This study investigated the effects of inlet air flow, moisture content, air—filled porosity
and particle size on the total pressure drop for the sawdust used as the bulking agent in
the composting. The statistical model for pressure drop including the affecting factors
was proposed.(R2=0.998 ~0.950) While the laminar air flow(v) and particle size(SIZE*v)
had the positive relation to the total pressure drop, the turbulent air flow(v2), moisture
content(MC*v) and air—filled porosity(AFP*v) had the negative relations. Total pressure
drop sharply increased with increasing the inlet air flow, During this variation of total
pressure drop with increasing air flow rate, the most significant factors affecting
to the pressure drop were the particle size(SIZE*v) as positive factor and air—filled
porosity(AFP*v) as negative factor. And total pressure drop was little changed even
though the increasing of moisture content above the region of dry moisture content 0,25,
During this variation of total pressure drop with increasing moisture content, the effect of
pressure drop affected by the negative factor than by the positive factor was stronger to
total pressure drop,

Keywords : sawdust, pressure drop, air permeability, air—filled porosity, particle size
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Relation analysis with the removal of volatile solids and volatile
fatty acids in anaerobic digester

Dongjin Lee, Jin Chung, Suyoung Lee, Kiheon Kim, Sungsu Rhee'
Waste—to—Energy Research Division, National Institute of Environmental Research, Republic of Korea
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A study on the torrefaction characteristics of waste biomass

Jeeban Poudel, Kyung Seok Choi, Dae Won Lim, Sea Cheon Oh'
Department of Environmental Engineering, Kongju National University, Republic of Korea

Abstract

Torrefaction is a thermochemical pretreatment process at 250~350T in an inert
condition which transforms biomass into a relatively superior handling, milling,
co—firing and clean renewable energy into solid biofuel. This increases the energy
density, water resistance and grindability of biomass and makes it safe from bio—
logical degradation which ultimately makes easy and economical on transportation
and storing of the torrefied products. Torrefied biomass is considered as improved
version than the current wood pellet products and an environmentally friendly
future alternative for coal, These properties minimize on the difference in com—
bustion characteristics between biomass and coal that bring a huge possibility of
direct firing of biomass in an existing coal—fired plant. In this work, the torrefac—
tion characteristics of waste biomass has been studied with respect to torrefaction
temperature ranging from 150~600C. EFB, PKS, waste wood, baggase, corn stalk
and logging residue have been used as raw materials of waste biomass.
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Feasibility test of thickened sludge solubilization for
enhanced anaerobic digestion
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Department of Environmental Engineering, Daegu University
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Effect of alkali and thermal pre—treatments on the
anaerobic digestion of food waste leachate

Jaemin Choi*, Jaegi Lee**, Dongyoung Lee*, and Chaeyoung Lee'
*Department of C1V1l Engineering, The University of Suwon, Republic of Korea
**Enviro & Energy Co,, Ltd, Republic of Korea
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Using a statistical approach to optimize culture pretreatment
conditions on fermentative hydrogen production

Chungman Moon', Subba Rao Chagnati*, Jerald A, Lalman®, Hang—Sik Shin
*Department of Civil and Environmental Engineering, KAIST, Republic of Korea
*University of Windsor, Canada
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Rapid formation of hydrogen—producing granules in an up—flow
anaerobic sludge blanket reactor coupled with high—rate recirculation
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Abstract

Application of an up—flow anaerobic sludge blanket (UASB) reactor to dark fermentative H,
production greatly improves H, productivity due to the maintenance of high biomass concentration,
However, a long start—up HRT and start—up period are required to develop the H,—producing
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granules (HPGs) and to avoid washing out the suspended sludge at the start of the process. In
the present work, a novel strategy to rapidly form HPGs was developed in UASB reactor, To
induce highly active mass transfer in the UASB reactor, a high recirculation rate (15 times the
influent) was adopted over 10 days, then recirculation was stopped. As the operation progressed,
self—flocculation took place and HPGs developed after 90 h of operation, A stable production of
H, was observed after 20 days of operation, The thickness of the HPGs layer in the sole UASB
reactor increased progressively, and consequently the average HPG diameter and concentration
were 1,86 mm (0.1-3.9 mm) and 52 g/L, respectively, after 60 days of operation. these findings
seem to suggest that high—rate recirculation plays a crucial role in accelerating the formation

of HPGs in such UASB reactors through high up—flow velocity, providing active mass transfer.
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Hydrogen Generation from wastewater using
Microbial Reverse—Electrodialysis Electrolysis cells

Joo—Youn Nam', Bruce E, Logan*
Jeju Global Research Center, Korea Institute of Energy Research, Republic of Korea
*Departmenf of Civil and Environmental Engineering, The Pennsylvania State University, USA

Abstract

A microbial reverse—electrodialysis electrolysis cell (MREC) can be used to produce hydrogen
gas from organic matter and salinity—gradient energy without an external power source, Reverse
electrodialysis (RED) is a method for converting salinity differences between high and low
concentration solutions into electrical power, and a RED stack can be integrated into a microbial
electrolysis cell (MEC) between the electrodes, making a MREC. In order to drive salinity—gradient
energy, we used a thermolytic saline solution in the stack, ammonium bicarbonate, which allows
for the highly saline solution to be regenerated using low—temperature waste heat (T > 40 C).

In this study, we examined different salinity ratios (SRs), salt concentrations at a fixed SR, and
flow directions (co— or counter—current) of solutions in the RED stack, The maximum hydrogen
yield was 3.4 mol Hz/ molacetate (szolumeZSOmL),Witha hydrogen production rate of 1.6 m3H2/
m® - d at a salinity ratio of infinite, The highest energy efficiency, based on the consumed energy
in the reactor, was 22% and energy recovery, based on total energy applied, remained low (10%)
as a large amount of salinity gradient energy was added to the stack. The catholyte (sodium
bicarbonate) concentration affected the cathode overpotential, and the catholyte conductivity
should be high to maximize hydrogen production rates. The flow direction of the HC and LC
solutions (co— or counter—current) did not affect performance in terms of hydrogen gas volume,
production rates, or stack voltages, Thus, the MREC can be successfully operated using ammonium
bicarbonate salts that can be regenerated using conventional distillation technologies and low—
grade waste heat making the MREC a renewable method for energy production from wastewater,
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Continuous struvite production for phosphorus
removal from dewatering centrate/filtrate

Jong—Hun Park!, Hyun—Jun Ju, Sang—Hyoun Kim
Department of Environmental Engineering, Daegu University
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Application of starvation on methanogen—dominant granule for
sulfate reducing bacteria—based wastewater treating reactor

Eunjin Lee", Yeo—Myeong Yun, Si-Kyung Cho, and Hang-Sik Shin
Department of Civil and Environmental Engineering, KAIST, Republic of Korea
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Leachate Recirculation Anaerobic System to digest
source separated food waste

Je—Seung Lee' , Byong—Hi Lee, Seung—Whee Rhee, Ho-Sik Yoo, Chan—Hui Cho, Dong—Keun Oh
Dept, of Environmental Energy Eng,, Kyonggi University
Suwon—si, Gyeonggi—do, 443-760, Korea
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2 Ao A=, W Aol A HAE SAEF BV SelgA ko] AIAAY oy x|l WigtrkA s Al
Abs7] 91t 71/ AstA Aol thgh A7 e E| QAT 7] 7| 284 AES Fo) vlol ek A
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Abstract

In this study, anaerobic digestion systems fed with source separated food waste from campus
cafeteria were studied to generate a renewable energy — Methane, This experiment used the re—
actor system that demonstrated high biogas generation from preliminary test and has a function
to collect and recirculate leachate, Two identical 2L capacity anaerobic digestion reactors with
same conditions were tested. These system were located within water bath to maintain reactor
temperature at 36 C. It had shown that gas generation rate was dependent on leachate perme—
ation rate. The higher permeation rate showed the higher gas generation rate, Also the higher

leachate recirculation frequency showed the higher gas generation rate, :7
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Effect on Mechnical Strength of Cabornized Porous Media
manufactured by Sewage Sludge according to Structural Additives

Yeong—Seok Yoo T , Jun—Ho Jo
Environmental Engineering Research Division, Korea Institute of Construction Technology, Republic of Korea
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Performance of CEA microbial fuel cells as a decentralized wastewater system

Sun-Kee Han* ', Yanzhen Fan**, Hong Liu**, Chae—Young Lee™***
*Dept, of Environmental Health, Korea National Open University
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Effect of Sintering Temperature/Time on Carbonized Porous
Media manufactured by Sewage Sludge
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Application of the Life Cycle Assessment Method to Swine Waste
Treatment Systems

Joung-Du Shin T , Sun-1ll Lee, Wu—Gyun Park, Seong—Gil Hong
Department of Climate Change&agro—ecology, National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

Abstract

The application of the Life Cycle Assessment (LCA) methodology to analyze the environmental
impact of different swine waste treatment systems is investigated. The first part of and LCA is
an inventory of parameters used and emissions released due to the system under investigation,
In the following step, the Life Cycle Impact Assessment, the inventory data were analyzed and
aggregated in order to finally get one index representing the total environmental burden, For the
Life Cycle Impact Assessment (LCIA) the Eco—indicator 95 method has been chosen because this
is well documented, and regularly applied impact stronger is the total environmental impact of
an analyzed swine waste treatment systems, Two different swine waste treatment systems such
as aerobic and anaerobic digestion systems were chosen as an example for the life cycle impact
analysis., For establishing the parameters to be assessed the agricultural environmental effects
to different swine waste treatment systems, it observed that there was high at T—P emission
in anaerobic digestion system and CO, emission in aerobic digestion system, For Eco—indicator
values per environmental effect for swine waste treatment systems related to on tonne of swine
waste, it was shown that there was a negative index for global warm potential and soil acidifica—

tion, but relatively high positive index for eutrophication in anaerobic digestion system,

Key words: life cycle impact assessment, total Eco—indicator value, global warming, euthophi—
cation, swine waste treatment system.,
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[Fig. 1] Eco—indicator values per environmental effect for swine waste treatment systems related to on

tonne of swine waste.
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Mineralization of Soil Carbon and Nitrogen with Application of Agricultural
Organic Composts Cooperated with Bio—char for Corn(Zea mays) Cultivation

Joung-Du Shin ", Sun-Ill Lee, Wu~Gyun Park, Yong-Su Choi, Seong-Gil Hong
Department of Climate Change&agro—ecology, National Academy of Agricultural Science, RDA, Suwon 441-707, Korea
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Key words: agricultural organic compost, bio—char, carbon and nitrogen mineralization
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(Fig. 1) Changes of soil inorganic carbon contents to application of agricultural organic composts
cooperated with bio—char for corn cultivation,
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(Fig. 2) Changes of soil nitrogen mineralization and nitrification to application of agricultural organic
composts cooperated with bio—char for corn cultivation, &
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Effect of acid and thermal pre—treatments of microalgae
on the anaerobic hydrogen fermentation

Jaemin Choi and Chaeyoung Lee
Department of Civil Engineering, The University of Suwon, Republic of Korea
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A study on the Optimum Conditions of Biogas
Production for Combined Waste

Jung—Mi Han', Wun—Ho Yeo
Department of Urban Environmental Engineering, Incheon National University, Republic of Korea
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