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R&D Footprint of Forest Resource Utilization in the National Institute of Forest Science
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The Korean Society of Wood Science & Technology
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Forest Management for the People
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Dept. of Agr. & For. Bioresources, Seoul National University
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Understanding and Utilizing Trends in the AI Era
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Artificial Intelligence Industry Cluster Agency(AICA)
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A Study on Real-Time Data and Pre-Treatment Techniques for Defect Control During
Large-Cross-Section Timber Drying
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’Department of Forest Sciences, Seoul National University
SDepartment of Wood Science and Technology, Jeonbuk National University
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Comparlson of Drying Characteristics of Korean Black Pine Sawn Timber Under Different
Air-Drying Methods
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"Department of Forest Resources, Daegu University,

Division of Wood Engineering, National Institute of Forest Science
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Real-Time Adjustment of Diffusion Coefficient for Improved Simulation of Wood Drying
Behavior
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"Department of Agriculture, Forestry and Bioresources, Seoul National University, “Department of
Forest Sciences, Seoul National University, “Department of Wood Science and Technology,
Jeonbuk National University
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The Analysis and Conservation Treatment of Wooden Furniture from the Jeju Haenyeo
Museum in Jeju
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"Dept. of Heritage Science and Technology Studies, Korea National University of Heritage,
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*Dept. of Conservation Science, Korea National University of Heritage
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Species Identification and Conservatlon Treatment of Wooden Combs Excavated from the
Cheongju Technopolis
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1Dept. of Cultural Heritage Science, Chungbuk National University, Cheongju, Republic of Korea,

’Tree-Ring Research Center, Cheongju, Republic of Korea,
*Dept. of Wood and Paper Science, Chungbuk National University, Cheongju, Republic of Korea
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Species Identification and Dating of Main Wooden Members from the Daeungjieon in
Jangyuksa, Yeongdeok
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Dept. of Cultural Heritage Science, Chungbuk National University, “Tree-Ring Research Center,
Chungbuk National University, *Dept. of Wood & Paper Science, Chungbuk National University
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Statistical Model for Estimating the Cutting year of Hewn Korean Pine Timber (Pinus
densiflora)
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"Tree-ring Research Center, Chungbuk National University,
“Dept. of Wood & Paper Science, Chungbuk National University
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Stable Oxygen Isotope (8§%¥0) Dating for Wooden Pillar from the Cheonbuljeon Hall in
Anguksa Temple, Muju
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"Tree-ring Research Center, Chungbuk National University, “Korea Foundation for the Traditional
Architecture and technology “Dept. of Wood & Paper Science, Chungbuk National University
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Wood Species Identification and Radiocarbon Dating Analysis of Wood Excavated from
Namhae-Eupseong Fortress
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"Dept. of Heritage Science and Technology Studies, Korea National University of Heritage
*National Research Institute of Maritime Cultural Heritage
*Dept. of Conservation Science, Korea National University of Heritage
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Applicability of Al-based X-ray Image Analysis to Predict Bending Strength of Pine Timber
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Hae-Gyu LEE!, Kyung-Sun AHN!, Min-Jeong KIM!, Gwang-Ryul LEE!, Hae-Seon HWANG!,
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"Department of Agriculture, Forestry and Bioresources, Seoul National University
’Research Institute of Agriculture and Life Sciences, Seoul National University
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A Study of the Drying Characteristics and Thermal Efficiency of Wood Fibers for
Medium Density Fiberboard(MDF) using a Fluidized Bed Dryer
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"Dept of Forest Sciences, Seoul National University

’Dept of Agriculture, Forestry and Bioresources, Seoul National University

*Research Institute of Agriculture and Life Sciences, Seoul National University
“UNID btplus Co., Ltd.
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Comparison of Kiln Drying and Radio—-Frequency Drying Characteristics of Domestic Wood
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Division of Wood Engineering, National Institute of Forest Science (NIFoS),

’Department of Forest Resources, Daegu University
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Evaluation of Color Stability of Wood Treated with an Impregnated Discoloration
Stabilizer under Natural Exposure Conditions
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"Dept of Bio-Based Materials, Chungnam National University,

’The Korean Woodism-city Project Research Center
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Silanization Treatment for Enhanced Wood Durability: Development and Optimization
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Sang-Hee PARK?, Won-Joung HWANG!,

Sty atetel BB et ot SR At 2obE TR B, S YAy etel Haake] A7)

"Wood Engineering Division, NIFoS, *Changwon National University, *Wood Industry Division, NIFoS
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Investigating the Possibility of Climate Restoration using Tree-Ring 60 Chronology in
the Gyeongju Region
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"Dept. of Wood and Paper Science, Chungbuk University,

Institute for Space-Earth Environmental Research, Nagoya University,

JGyeongju National Research Institute of Cultural Heritage
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Extraction of Species Classification Indicators of Oak Bark Using Explainable AI (XAI)
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"Dept of Forest Biomaterials Engineering, Kangwon National University,
“Dept. of Forest Materials Engineering, Kangwon National University
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Analysis of the Applicability of Stress Wave Non-Destructive Testing by Indirect
Method - Focusing on Density and Compressive Strength -
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"Dept. of Wood & Paper Science, Chungbuk National University
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Evaluation of the Moment Performance of Beam-Column Connection Using Glued-in Rods
in Korea Larch
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"Department of Agriculture, Forestry and Bioresources, Seoul National University, Republic of Korea
’Research Institute of Agriculture and Life Sciences, Seoul National University, Republic of Korea
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Comparison of Critical Strain Energy Release Rate and Fracture Energy for Timber Mode
II Failure
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Gwang-Ryul LEE!, Kyung-Sun AHN!, Min-Jeong KIM!, Hae-Seon HWANG!, Hae-Gyu LEE'
Jung-Kwon OH!
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"Dept of Agriculture, Forestry and Bioresources, Seoul National University
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Temperature Distribution of Timver Building Columns Exposed to Fire
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Dept. of Architectural Engineering, Catholic Kwandong University, Gangneung, Korea

“Dept. of Architecture Engineering, University of Seoul, Korea

*Dept. of Architecture and Civil Engineering Hoseo University, Asan, Korea

‘Real-Scale Fire Testing & Research Center, Korea Conformity Laboratories, Samcheok, Korea
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Experimental Evaluation of Structural Efficiency of GLT - Steel Composite Beams for 3D
Modular Units
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"Department of Agriculture, Forestry and Bioresources, Seoul National University,

National Institute of Forest Science

SResearch Institute of Agriculture and Life Sciences, Seoul National University
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Temperature Behavior of Column - Beam Connections for Mid- and High—Rise Timber
Buildings Using FEM Heat Transfer Analysis
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"Dept. of Architectural Engineering, University of Seoul

’Dept. of Architecture, University of Seoul

*Dept. of Architectural Engineering, Catholic Kwandong University

“The Naeun Structural Engineering Co. Ltd.
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Optimization of Heating Efficiency in Cold—Region Timber Buildings Using Phase Change
Materials (PCM)
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"Dept. of Biobased Materials, Chungnam National University
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Analysis of the Applicability of Stress Wave Non-Destructive Testing by Indirect Method
- Focusing on Drilling Resistance Test Analysis -
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"Dept of Forest Products, Chungbuk National University,

’Dept of Wood and Paper Science, Chungbuk National University
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Experiment Study on Non-Loading Horizontal Heating Furnace of Timber Column-Beam
Connections
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"The Naeun Structural Engineering Co. Ltd.

’Dept. of Architectural Engineering, University of Seoul,

*Korea Institute of Civil Engineering and Building Technology

“Dept of Architecture University of Seoul
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Study on Bending Properties of CLT-Concrete Composite Wood Slab
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Chul-Ki KIM'!, Hyung Woo LEE', Tae-Ik HWANG', Nayoung YOON', In-Hwan LEE'
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"Wood Engineering Division, National Institute of Forest Science
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Performance Evaluation of Hybrid Glued Laminated Timber for Sustainable Replacement
of Larch Resources
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"Dept of Bio-based Materials, Chungnam National University,

’The Korean Woodism-city Project Research Center
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Evaluation of the Effective Section of Column and Beam Considering the Pyrolysis Zone
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"Dept of Architectural Engineering, University of Seoul

“Dept of Architecture and Civil Engineering, Hoseo University

*Real-Scale Fire Testing & Research Center, Korea Conformity Laboratories
“The Naeun Structural Engineering Co. Ltd.
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Lateral Load Resistance of Prefabricated Wall Panels with Different Opening Sizes
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"Wood Engineering Division, National Institute of Forest Science
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Vibration Performance of Timber-Concrete Composite Slabs with Notched Plywood Shear
Connections: Experimental Validation of Analytical Model in prEN
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"Department of Agriculture, Forestry and Bioresources, Seoul National University

’

“Department of Building Research, Korea Institute of Civil Engineering & Building Technology
*Department of Architectural Engineering, Changwon National University
“Research Institute of Agriculture and Life Sciences, Seoul National University
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Reducing Long-Term Formaldehyde Emission from Cold-Pressing Plywood Used as CLT
Core Layer Using Urea-Based Formaldehyde Scavengers
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"Division of Architecture and Civil Engineering, Hoseo University, University of Seoul,
“Dept. of Architectural Engineering, University of Seoul,
*Korea Institute of Civil Engineering and Building Technology,
“The Naeun Structural Engineering Co. Ltd
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A Study on Maintenance Techniques for Aging Wooden Buildings
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"Wood Engineering Division, National Institute of Forest Science
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Flame Retardant and Quasi—-Non-Combustible Performance of Actual Size Structural
Hinoki Plywood
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"Dept. of Housing Environmental Design, *Sambo Scientific Co., Ltd., R&D Center
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Evaluation of Block Shear Strength according to Layer Species Composition and Flame
Retardant Injection
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"Dept. of Bio-Based Materials, Chungnam National University,

’The Korean Woodism-city Project Research Center
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Enhancement of Sound Absorption Properties of Palmwood by Organosolv Treatment
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"Dept.of Housing Environmental Design, Jeonbuk National University, Korea,

“Dept. of Materials Engineering and Convergence Technology, Gyeongsang National University,
Korea “Dept. of Agriculture, Seoul National University, Korea,

“Dept. of Forest Science, Iwate University, Japan
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Effect of Lignin Extraction Methods and Nanoparticle Fabrication on the Properties of
PLA-Based Biodegradable Films
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Dept. of Wood Science and Engineering, Chonnam National University,
“Interdisciplinary Program in IT-Bio Convergence System, Chonnam National University
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Novel Synthesis of Lignin-Derived Beads and Their Application as Adsorbents for Toxic
Organic Pollutant Removal
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AL EEEL L RS

"Dept. of Paper Science & Engineering, College of Forest and Environmental Sciences, Kangwon
National University
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Optimization of Enzymatic Hydrolysis Conditions Using Delignified Biomass
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Dept. of Wood Science and Landscape Architecture, Chonnam National University,
Interdisciplinary Program in IT- Bio Convergence System, Chonnam National University
*Dept. of Wood Science and Engineering, Chonnam National University
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Characterization of Residual Lignin after Enzymatic Hydrolysis for Elucidating the
Hydrolysis Mechanism of Hydrothermal Treated Biomass
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Dept. of Wood Science and Landscape Architecture, Chonnam National University,
“Interdisciplinary Program in IT-Bio Convergence System, Chonnam National University,
*Dept. of Wood Science and Engineering, Chonnam National University
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Preparation and Structural-Property Evaluation of Alginate/Lignin Based Hydrogels
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Dept. of Wood Science and Landscape Architecture, Chonnam National University,
’Dept. of Wood Science and Engineering, Chonnam National University,
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Synthesis of a Lignin-Based Graft Copolymer as an Aqueous-Processable Binder for
Silicon Anodes
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"Department of Agriculture, Forestry, and Bioresources, Seoul National University, Republic of
Korea, “Research Institute of Agriculture and Life Sciences, Seoul National University, Republic
of Korea, “Center for Bio—based Chemistry, Korea Research Institute of Chemical Technology
Republic of Korea
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Effect of Agricultural Byproducts on Cordycepin Synthesis in Cordyceps militaris and
Deep Learning-Based Modeling of Synthetic Component Content Using Cultivation

Conditions
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<A -P-05%>

AF HA=ZY2: FE 54 Y9 =3 B4 2 HEAY
Species Identification and Conservation Treatment of Wooden Combs Excavated from the
Cheongju Technopolis

2AQ!, AEA? £, g
Jae-Yeon CHO!, Yun-Ji KIM? Byung-Hwa SON? Jeong-Wook SEO**
1FRe TebAne @ s, (E R g st ol el T AlE, SR etn a5 o] atat
Dept. of Cultural Heritage Science, Chungbuk National University, Cheongju, Republic of Korea,
’Tree-Ring Research Center, Cheongju, Republic of Korea,
*Dept. of Wood and Paper Science, Chungbuk National University, Cheongju, Republic of Korea
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2 A AT HAaxsEE s ik a R 2R Ul EFBelA 2EE A4 vl £FS g
shar, HFa R QA st MPS WA sy 913 REAYE AT Y FAFHAG 5 B
A 48 BEF AFUEE(Betula spp) o W@ UF(Betula schmidtii Regel), 7HeF@ - (Betula
chinensis Maxim.), WS US(Betula dahurica Pall.) & stU 2 AE = At M2y FE Ages A9
s Ao A ZEky 3 300-2,000m Abolo] BxdE FEOE Aol R XU Tt He
FEE 7HAT olge A EJoR Q3 AURH ¥ ARRE Jd3H FEYS A5

HEAY g 54 8l 25 deyles FAEM Bl B3 Aert Ae] Alx Al A getho]

= HEO o4 %k 1433 EFE FE 8IS A9 ymA 33 I&Ed JEHE dEEfdon B

o

F Aol setarh. FHnRA nEALNA £53 WPol Y AL Row deizl PEG +8 A
A F AFFAAZNE RS 4859

EAL 2 o]EA A T PEG #4000 40% s=71A] &3S st e, sk AHE Az 16979 1938 &
Hu FE NS AT 29 FAWLl oF 2% FST ot vERe AWAF ALTRG} B
WEz Qe PEG ¥t ARE Aow fvEd A3FAAE 48 F BASEE Qw9 40~50%

o Fagadi FA @ 0
Az) BN =, 0, &4, PEG £F 59| o4 @ato] A
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<A A -P-06%>

Y ASA dIA Fo FHAY FF L dEdd £4
Species Identification and Dating of Main Wooden Members from the Daeungjieon in
Jangyuksa, Yeongdeok

olu] ! =Wl o] F A2 oWl gL
Mi-rim LEE!, Byung-hwa SON? Ju-Seok LEE? Ye-jin KIM', Jeong-Wook SEO**
Fugsta TR EERA, *Eu st Yol B TAlE, *FE st B -5 o] 7ot}
"Dept. of Cultural Heritage Science, Chungbuk National University, “Tree-Ring Research Center,
Chungbuk National University, “Dept. of Wood & Paper Science, Chungbuk National University

AAEE FPEFAeE A(Fd 9y FSAF g H12 ZAFT AlluT EALe] TALR A4 7}
A7 = nAFEoH B Ao E FHA dede VE, iy, 24, AW 5 T8 ERA 218 &
Qo =z B4 FFEAY dEFA07] 2 ixpd e Aol S @4 HASEA T

T AL HA Add ZYyagE A ¢ Fstdnd #ES B Y. FFEA A, 7]
T A 198 2y (Pinus spp., Hard pine) &2 AP E ot Lupirde] 49, abweA 4
MEZT, AAGH A WS WALz A GHO A = Y mEokdE B AR U] AXA
A 5o dEEd 5SS tAZR RS R 282 AUFE(Abies spp) o ®, AUFEo] Ui x
Al EAQ] AUFE o F(HAIEH) I ARG A Ll = ZE|EY AR FFE AW AT

Agddes ZAANFH-FEHA-AEZSH o2 AFgsior, TEYS tolHAFAE 423 o
EAFSZAY 79 azadogoz AAE AAsA Fu7F Fd 75 HZ Asl 1693
do] Agid =yt Fosglon, e 1800WS AFste] el - wA YN SS 1At =3, daEHd
7125 Ad Fo7F Bl dlxet 49 4§, wiggle-matchings 83 WA A Ao AW
S A 832}, Wiggle-matching 23 16~17417]0] HAl® AUAS el

2 AFE Fl FSA deH AFel AFEE HEAY AEH 5T A A7) qtHel 98 T8
3 7|2 ARE vlES = 9
¥ o] AGE 2025 % AAEE dYate] AYS ol FaE 89 Ae Ay,



<HA-P-07%>

A FRA A2YUF(Pinus densiflora) FA4¢ A A= FHS A 54 =4
Statistical Model for Estimating the Cutting year of Hewn Korean Pine Timber (Pinus densiflora)

o) FA)l, &3}, A4l
u-Seok LEE!, Byung-Hwa SON!, Jeong-Wook SEO?
'ZEO g o M]ﬁ?“ﬂﬂ ‘SRt HA)F o] 78} )
1Tree -ring Research Center, Chungbuk National University,
“Dept. of Wood & Paper Science, Chungbuk National University

AR AZE A3t AgE BAHss AL I 9ad A E Hrketed ml$- o8t AEddE
2 A& P49 AES ARE BASY HA9 HA ARE Fofste] Hx AFESFAe] A5 AVIE F4
7beetAl stk EHA AR e F9 vlE offe] Ay o] WAHY] Ad wixtor FAHH FHet dFoR
o & duh iy Hx AFES AR AMEE HEEAE AR A& A ariy gy wEsr] 9 F
7t Afe] AFow AAFY] wiEo] G HA A yeto] ofHu}, & AFE U HEx AFHEftelA
= “LO] ’\}9“5 22U (Pinus densiflora)s 422, Ao Hol e AFE 75 o83t Aoz AAH
dE 75 FASe RAS JEsy] 98 aAE A

ATE f8l F 504 e v AAgHo] AFEEH AT o] F 48970+ T Y AR BEEE Fasty
AA S M=t 7LX] g, A9, A, A A4, AT Sl A ZHAEV”‘:} Um A 15705 voldHAdFAY &% Al
g Z, F(pith)¢} 3] (bark) 7} 2t AAel WAl o] Mgl oA sttt A FUt gle
7§—°r°ﬂ—t— T 59 lem W FHHo R HS& a7 49 AAE FA45t, HUA AFE FES mEste] HY
7t AEH FAE F A Atole dF & Attt

dlolg =4 Ay, o] T/EFE HA dF e Xﬁﬂ b vdEste] 3] Frkgk vk WA AE
T 54 d9 oFEHE S EeEE o] & 5]91‘3}. Rdol Ay HAAS THHoR uHY
S uf, 23 bE mdo] MA AF Fof A AFE —’F AAE 7 a9 o dyshs Zor B
ANdE 37 Zde waw A dEFFE H}J—i FAT A dE FE e HeE ANTE F Urth
129.299+1.554x (A A AFE 5)-0.002x(A A )2, . o AR B2 °F 91.9%(R2.q =91.8%)°H, &7
Ao g% Fo8 Aoz e THEF=1261. 936 p<0001) EoaAys S8 ety nde (Eow AAY dF5 A
HE #AetHor Hdste], B2 AsEshiite] dd 54 ASEE ol d A 798 AR ygErh

<A -P-08>

AFALFTALDLH(S F0) AU7E FE3 FF AFA AEA 7T A4 4
Stable Oxygen Isotope (§0) Dating for Wooden P111ar from the Cheonbuljeon Hall in
Anguksa Temple, Muju

AeAl A2 4AHE
Yun-Ji KIM', Hyun-Min JEONG? Jeong-Wook SEO"
'ZEggn JolHATAY, ‘HEAS ﬂﬂgﬂqfxﬂ” SFE st HA-F o] et}
"Tree-ring Research Center, Chungbuk National University, Korea Foundation for the Traditional
Architecture and technology “Dept. of Wood & Paper Science, Chungbuk National University
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Stk ofe] TF QkEAl ARAY |E ARE YHOR ARFATYI|} ALES
A DS oot A Gl AABAE A o A el
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<HA-P-09>

Fgd FE BAS 3 24 L PAYEaAY 24
Wood Species Identification and Radiocarbon Dating Analysis of Wood Excavated from
Namhae-Eupseong Fortress

[

g wg A, gt
Wook KWON!, Chang Hyun PARK? Jae-Hyuck BU® Soo-Chul KIM®>T
o sEsdeta A&y o HE G RAtd T A, AT Ry st BEY e
"Dept. of Heritage Science and Technology Studies, Korea National University of Heritage
*National Research Institute of Maritime Cultural Heritage
*Dept. of Conservation Science, Korea National University of Heritage

FAEAe 24 AF 2(14399), S Aol F2A Hoz T BEF A BHNA F49 A4
FT 0 27 /AN FT7F A0 o] BAAM B} Beko] FEHUCE o]
AFNAE FE 23 9 Bue £3L $A5n, 2o OR PAYBLAYN BAS A0
del Gl SEE %3 104 % %9 3d gow £Eg ddsad dadd 47§
FARAAN S G B 1088 2UTRE Aangon, e 348 5T
SRS SRR el el Aol AASE HEA FRL UL ol A rhE]
AgE o] & Balolm, 4R EG HOhdES ASd duE Aol AAsta 9, Belx

FE7F vaA ol RARFY FE olg&F HA ot

Fall5d = 582 da 77 3074 olstR dadd £4& AEs] o frE A gaAT

Bao Aestdrh EE 3 T 288 AdAgstel #49 d3l, SHIH 019] He|ztd s

790 7203} B.C. 710-540, SH3H 02+ B.C. 779-509¢} B.C. 499-479% Q1= lom, F A7 9
A= B.C. 779-720¥ B.C. 710-540¢] t}.

l‘& ATl = FallEFdo 29 54 5 Sekel ds =%

AAste] =F B uig A7 stesi ik A Aah &5

AREA FEH7IE 7T
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<HA-P-10>

Al 7|8t X-ray 9% £4& 58 2UF AAE 3AE 4= 7154 27}
Applicability of Al-based X-ray Image Analysis to Predict Bending Strength
of Pine Timber

ols !, kA A, WAL o]FE!, Fai!, oA
Hae-Gyu LEE', Kyung-Sun AHN!, Min-Jeong KIM', Gwang-Ryul LEE',
Hae-Seon HWANG!, Jung-Kwon OH
DygTietal FYABALLR, 22 ea $ QA F AT
"Department of Agriculture, Forestry and Bioresources, Seoul National University
“Research Institute of Agriculture and Life Sciences, Seoul National University

T2E& FA9 7AA AeS vy H oz Fristes AL HA Y Mg 84S Aot 9
A Aotk B AFE X-ray Gl AR HAe Wi Zzi?% 9 oEE Fxer FE(MOR) Fe] &
A HAE A s A8, "Held obrldA e 23 J# A EstATE ol AFelA ThsAE S
<l CNN¥} Vision Transformer?] 7N HIWHS dof, B AFodAe= 44 54 FZd 3 CNN
I g wet ghete] o] = Transformers 233 }] 2= 2P (CoAtNet) S =3+
=] Ak th}—‘?‘ (Pinus Densiflora) #| A& 211719 X-ray 943 ASTM D198 7|59 44 HF3Ado=w
49 45 $4= dHoHE %’“‘10} ow wdEof dntst A5 évg A&l 5-H wAAFTES HE3
Sk AE A3 CoAtNet @S H AAAST(R?) 064 HT AHL LA RMSE) 6.145 71 53FA
ol&= 7]£9 v Y S Z(CNN R%=053, ViT R?=0.60) tjH] o =9 AdAAT} A7} FoJu]shA
FAERS AFer B AT 9Ty gAF dolHE dYd Ed A4S Fa AAEY] 2% 9
ol tigk 7bsAd s Hrketdow, o= &% vuy HAF 7|wke] ApEstE SA4 T #g Alz=d )
e 8% 74 EdE AT 7 S Aot
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<HA-P-11>

fred 7IRAZ7E o843 TEHE AHR(MDF)E B8 Ax F4 €2 d 58 AF
A Study of the Drying Characteristics and Thermal Efficiency of Wood Fibers for Medium
Density Fiberboard(MDF) using a Fluidized Bed Dryer

A WhE-Q 2 FWA FEAY, B, ol AN, ol BE, ol @y
Seong-Hyun LEE! Bat-Uchral BATJARGAL?, Minjee KANG?, Hyo Won KWAK"*’ Hee HAN"*?,
Yohan LEE'?? Jaewon KIM? Kyunghoon LEE‘ Hwanmyeong YEO"“*?

e AR P e e B AR ALY S evst 594 E e .
F)FrUenEEe
Dept of Forest Sciences, Seoul National University. “Dept of Agriculture, Forestry and Bioresources,
Seoul National University. “Research Institute of Agriculture and Life Sciences, Seoul National
University. “UNID btplus Co., Ltd.

A& Thed e AR H2e &80 FUFeEA, HEo] 7kl w2 27| dEs AEAoR
AAL = e dx 48 7l ToiAL Ak ¥ A= S Jeg el e dx A=
= FHe7] #ste], frES VIFAEVIE ol§F 58 dx A9 Fas Ws A oA aes
B4 T8 AF¥(MDF) Alx§ (%7 & 150%)S 80°CH-E 150°C7HA|, 57HA &%=
2004 Ax AFS FsAT At mE g WE, AA AW A9 7)ke] oy A 58, 1
a Algdeld AdE et B8t A3 A9, HEe] e Adx AF 5 058 ol #
As] Aagow, ofF Ax vl dAs] gAY 74 2k 2AEE dAT for FHse A%s
Btk dyA 282 &4 Aol A dAdif ez oEFon, Azt wnlsto] i & A
T A= HE 7N AE AR E dx a4e By ASE Jhestal A ow AAS] fg AR
2 289 5 s Aon

<HA-P-12>

=4 BAY @iz E 159 dx 54 Hn

Comparison of Kiln Drying and Radio-Frequency Drying Characteristics of Domestic Wood

Hgdl ARE! upgo)?
Yonggun PARK', Wonho JIN', Jong-Tk PARK'"?
Sk ahetel BAlE ekl Yo ol etm Ak %4l o))
Division of Wood Engineering, National Institute of Forest Science (NIFoS),
’Department of Forest Resources, Daegu University
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<HA-P-13>

A =& 2444 FAA AN AdASA A7 EA NAARFAF B
Evaluation of Color Stability of Wood Treated with an Impregnated Discoloration Stabilizer
under Natural Exposure Conditions

whshg e FA, g AE? A
Halim PARK! Tae-suk KIM', Seong-been JU!, Seonmee YOON? Seoggoo KANG
iZdgsta #7243, 2SR FAT 2
"Dept of Bio-Based Materials, Chungnam National University, “The Korean Woodism-city Project
Research Center

A9, S, % Wsk S 93] o] & ALolA
W, A wssh 2e )3est @yl e € g ATdAE A9F FE 2ud, e
o=

- [e)
s}¢] Southern Yellow Pine(SYP)S o c} B 8327 MR AMBB Y #lEA RS 7btow
gk A dASAE FAC FY A jr At =F 27l A9 AbAAE S FrkskAt EA Al
< HAFGA FAAT AT SEdsty FANY AN SN AT tHE

X P2 36°22'13'N 4
127°21'08"E)oll Al 3™ 71% 45°9] 2o =2 10/YE7 <29 ZREQon, wF MAAS 1ooH
CIELAB A F3W(Lx*, ax, b*)ol] w2 A E'izz} Z48kaL, KS A 0063 71l whel MAZH(AERD) S
bzttt A AT, FAE] Al AE#S 22.2, 258 271622 e ol AA kg stAl A e
AR\Le 117, 111 1398 <F 45757%¢°] Az 7 %% HAo 53] FA AlAdA Lxgkd} bxgho] A
Al graete] 19 e SR AstEy, AL FrtE 3|wo]l F3istA dREATE wbH A g
Al of| A = L*a*b*%M W3l Fo] zto} Aol ehgAdo] FAHYA, ANHSIE gAYt AEH o
2 2 AFodA AFEE PAEskAl= A Qb SR EAR] AP VeE2ZA A5 A g A
& 7hsAS BoFAh

ARAE B AT E A A (RIS ) AT E AT UNEARY(FTIS 2400000097, RS-2023-KF002466)° ] A
R

<A A -P-14>

A W74 F3e AT 2443 A Ve AT 2 FHg

Silanization Treatment for Enhanced Wood Durability: Development and Optimization

ARE, AEA% A, A0 H LA e’ gaF
Sun Lul KWON!, Taewon Kang? Jae-Hee JUNG'!, Gyubin KWON!, Yong-Seok CHOL
Sang-Hee PARK?, Won-Joung HWANG',
FHRY A BAFHATH, PP AT A ETAFT LY, (T HRY A 2 AT
"Wood Engineering Division, NIFoS, “Changwon National University, “Wood Industry Division, NIFoS

A $5d 22404 S4ow dd BxA%e NEH O A% 99dN HEHE Fad
A 2Alolth 2 BAlE FE WMol Wzehl weste] A4 AAl AstH L, i 2 )
ol olg ABIA Azl AA wEHE A Ak ol AGHS FHaY] g8 g A2
71%0] Musle] gtor), sl A A7k EAB B AN E HAe Ny A5E SEm
Aes A &S Aradn Adse S AZIA HAVCORG ZA ALY v o=
A71(-0Me) Wee Bal Si-0-C 2 Si-0-Si AR BAse] 254E Rolat fejol s,
o]% glal Fu A FFT 8FL Mustgon, YA RN s A FE(G-100%), A
ZA(EAE Az, o8 dx), A B0, 1¥), 28 al pHell ©E A, LH’“/“ a8 WA
s4, e)e Bt el Bs Bed 2 BUe 357 24 PR olgsdr =@
SEM-EDS ¥4& %8 A2 54 U] A¢ 8329 Pxs 4% 542 FUstdth 4e8 A s
of nhel 10-50% MelelA ¥e B AEztel Fasglom, AA WMl we ey ¥ &
ol frolma zol7k ek ergkeh. el pH &lel whek AT AYEs Fed el B
Aotk E 2 WA AN 54 AN AAG o] UFUY HANNE 5w sy w4
of deidol, FF UFYH FFl UF Ago] A5 Ao BgHETh O ol Asv] D HFit
of te g WANAE $5E Aok e, J1E WAy 2% gAd Aol GHen
AA AEES A% ALHY WF AR ANH s 4FS A T ATE 29 Foluh
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<HA-P-15>

BAFAY AL2FALEAEAUIE o] €T 7F B 758 ZAF
Investigating the Possibility of Climate Restoration using Tree-Ring §%0 Chronology
in the Gyeongju Region

sl Aol e 4ast
Jun-Hui PARK', En-Bi CHOI, Tae-Gwang NAM, Jeong-Wook SEOQ"
LRdst S Folneta}, Aaoh st $FATARATL, STUEFFALA T AFEFFUATL
Dept. of Wood and Paper Science, Chungbuk University, “Institute for Space-Earth Environmental
Research, Nagoya University, “Gyeongju National Research Institute of Cultural Heritage

o) Absle] Qe BENA, 2 ASWES olde] s A JFaAel g@ ols)rt
ApHolth, HAEANLE ol ol BAKFEORUES Aol Asite Tue AYATES 5
a o2 Ad SAHATY. Bl A% AN (E0% 00 W&o AU(HAENALARAN )
g A AREL ol§7 HE WART ATFBO Hi, £F T¥ glo] #E Asairi HelA
A71zke] A7) Aol FEAol Brii WbHTh X AFE AFTYIY BUBA LR A

AES A ARAUNE Ao, 71 F Bgo] A AXE Helstud @=L,

seA AT 42 o= HE 59 (1965-2023) Aol Ak %H J AFAG7I7E AeHo= 24
HAoh 715 gaebe] A 4 A 3-5¢9 7] 4o g 2 99 ¥ 9 Aol vEr
o 69 AFFyd 29 AT 2 689 SPEI(Standardised Prec1p1tat10n Evapotranspiration Index)2}

S 715 oWIEES g<laty] s e Aea(p<0.05)°] HErd 7%
2 A3 SPEISF 714 = io PR A X E=(70.7%) 5 WEFA T whebA EolEAt
Sl

=<
AP ALENQLATAUE 6-820] ABASLE BAstd Fo9 4uYe] FAH

HARAMGHED: B e FHEISFAATY AFEIFAATLY AYS ol F=3yE g FAAA wHAT
(NRICH-2505-B04F-1)" #}A|¢] A4 A7)
<HAI-P-16>

HA7FT AFAF(XADE o] &3 FUFE FF 99 F+F E2/FIAA F

Extraction of Species Classification Indicators of Oak Bark Using Explainable AI (XAID

]ii ]OO:]Z 25]—13]632
Jong-Ho KIM", Woo- Young LEE?, Min-Hyeok HAN?
et A vkl o 4l Eehat, S Uik B A eh 2
"Dept of Forest Biomaterials Engineering, Kangwon National University,
’Dept. of Forest Materials Engineering, Kangwon National University

FHo] EAS 7|Wrog iy

712l Grad CAMS 2} ’

670 FuiE 53 SRS THE F ) £F 99

B Az, Fzdrs A9d 67 $39] 49

Bob R HEIE FFER AolstAl vhehg s

A Y H7tE 9ste] W] WA Fuax

A94 mm®)'d F R A E 2] 7H$% FRHYR > Gy
Z

Fel g2 ebin. 2

stz 98, sl st QlE A (XAD

T YU, Al E30F 5 T4k

ek i IAE A

WA ¥ (sclereids) 7} #&EE o, 1 3
5 ARE AU By Al

A EAS ] et Ay e W

& Aste TGS, 3 W FHALY AP BAL Fa 1E 2R ReA Pyo
& PR olAUY FUTE FES £F 9944 FRY 5 vk AHsge] Fskg

AL B ATATE 20250 ZAusta gatel A SEd g A3 20490E (559
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<HA-P-17%>

& ST HIFAIAAFY HE 7t £
- 2AEY YFAE EHS FHe=E -
Analysis of the Applicability of Stress Wave Non-Destructive Testing by Indirect Method
- Focusing on Density and Compressive Strength -
syl AuAl FPE, AT
Min-Soon PARK', Min-Ji KIM', Hyeong-Jun HAN' Kug-Bo SHIM'
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Comparison of Critical Strain Energy Release Rate and Fracture Energy for Timber Mode II
Failure
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Temperature Distribution of Timver Building Columns Exposed to Fire
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Experimental Evaluation of Structural Efficiency of GLT - Steel Composite Beams for 3D
Modular Units
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Temperature Behavior of Column - Beam Connections for Mid- and High-Rise Timber
Buildings Using FEM Heat Transfer Analysis
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Optimization of Heating Efficiency in Cold—-Region Timber Buildings Using Phase Change
Materials (PCM)
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Performance Evaluation of Hybrid Glued Laminated Timber for Sustainable Replacement of
Larch Resources
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=W Fx8& HAA(Glued Laminated Timber; GLT)E= F& Y994 Larix kaempferid)S A +ZF o7 Algaf ¢t
o, 4% ] AU (Pinus densiflora)e] A #o] F5-35tel wEt iz +F 2§ /s HEZF 87T A
ANE Al e FA ZASFS G9E E12, gyl el (Pinus radiata) E10, 245 E8Z EFdUh B A
AE grolgrstel AUREE F2o H838 3-ply GLTE ALt J¢ld 9 JAAGe] 3 A 2 ZF y
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el 4 A Hke] = RRR(9.1%)%} PPP(51%) Al9lsha 1 §402 epich areelsl Af LLL(0.0%)%
A3 olJr LRL(H+ 102 +11.2%)3 LPL(H 123 +14.6%)= o RRR(HO ‘*’1 7%)-PPP(47.8 £19.2%) thH]
LLO vl &S 7IESAT. 53] T 2 EFolA 17] AlHel AT 25733% o w2 iy 8o WA=,
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o welE FEe el AANA(EF AW SARME Astel 47 458 ANT Asw wuan
dedom 4% F3 oA 28 ¥ 453 47 WY FWAA 494 9D 30 B 779 452
9om ol uA 4% A& A ANGL O B APE 3plyel S0 o], FE ATANE 5ply
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Evaluation of the Effective Section of Column and Beam Considering the Pyrolysis Zone

243, AA, 47)°, AN A4
Sun-hee KIM!, In-rak CHOI?, Jeong-ki MIN®, Sung-bae KIM* Sung-mo CHOI
bﬂgz\] gl A&sR 25 A q.]z’sljﬂ AEEE sl
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Dept of Architectural Engineering, University of Seoul, Dept of Architecture and Civil Engineering, Hoseo
University, *Real-Scale Fire Testing & Research Center, Korea Conformity Laboratories,
4The Naeun Structural Engineering Co. Ltd.

In fire resistance design of timber structures, the charring rate (typically 0.65mm/min) is one of the most
critical parameters. The heat transfer mechanism in timber exposed to elevated temperatures shows that
pyrolysis begins to occur beyond 200°C, and when the temperature reaches approximately 300°C, a char layer is
formed, which delays the heat flux. This is because the charred layer functions as a barrier against direct heat
transfer. However, when evaluating the residual cross-section after fire exposure, the charred zone is generally
excluded and assumed ineffective. Current timber fire design codes further reduce the effective cross—section by
also excluding the pyrolysis zone adjacent to the charred layer. For beams, the effective cross—section is often
evaluated more favorably than for columns, since beams are usually assumed to be exposed on three sides,
whereas columns are exposed on four sides. According to Hu¢ (2023), the effective section can vary
significantly depending on the slope of the fire curve (heating - cooling phase). Similarly, Lucherini (2025)
reported that many experimental and analytical studies have been carried out to evaluate the Reduced
Cross—Section Method(RCSM), considering both the charring depth and the zero-strength layer obtained from
parametric or natural fire curves. In this study, the effective cross—sections were examined with respect to
section shape factors and exposure conditions, and the influence of including or excluding the pyrolysis zone on
residual load-bearing capacity was analyzed. For columns, where residual strength is critical during fire, the
assumed effective section resulted in differences exceeding 35% in load capacity ratio. It is concluded that the
definition of the effective cross—section serves as a key reference point for rational fire resistance design.
Accordingly, charts illustrating the variations in temperature distribution and stress ratio (fire condition vs.
ambient condition) under different parameters are presented.

Acknowledgment: This study was carried out with the support of 'R&D Program for Forest Science Technology
(Project No. "RS-2004-00400729)" provided by Korea Forest Service(Korea Forestry Promotion Institute).
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Lateral Load Resistance of Prefabricated Wall Panels with Different Opening Sizes
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Vibration Performance of Timber-Concrete Composite Slabs with Notched Plywood Shear
Connections: Experimental Validation of Analytical Model in prEN
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Reducing Long—-Term Formaldehyde Emission from Cold-Pressing Plywood Used as CLT
Core Layer Using Urea-Based Formaldehyde Scavengers
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Duy Vuong NGYUYEN!, Seon-mee YOON, Taek-yong JEONG, Su-Hwan YRO!, Ha-lim PARK!, Seog-goo KANG!
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"Department of Bio-based Materials, Chungnam National University, “The Korean Woodism
Project—city Research Center

This study investigates the effectiveness of a urea-based formaldehyde scavenger solution in reducing
long-term formaldehyde emissions from cold-pressed plywood used as a core layer in hybrid CLT. Plywood
samples were produced using a cold-pressing method with phenol - resorcinol - formaldehyde (PRF) adhesive,
and their side surfaces were treated with a 33.2% urea-based scavenger solution. The objective was to
compare emission levels of the treated samples with those of untreated cold-pressed plywood, as well as
with hot-pressed plywood and other treatment methods (heat and water). The study also evaluated the
impact of the scavenger treatment on the mechanical and physical properties of the plywood, including
bending, planar shear, tensile strength, and density. The results demonstrated significant reductions in
formaldehyde emissions from the scavenger-treated samples, with an average decrease of approximately
90% compared to untreated samples, 86% compared to heat- and water—treated samples, and 829 compared
to hot-pressed plywood. These reductions enabled compliance with Korean SE, - E; formaldehyde emission
standards. Furthermore, mechanical and physical tests confirmed that the scavenger treatment did not
adversely affect the plywood’s performance. Our findings highlight the use of a 33.2% urea-based scavenger
as an effective strategy for mitigating formaldehyde emissions in cold-pressed plywood production,
reinforcing its potential as a sustainable and high—quality alternative to conventional hot-pressing methods.

Acknowledgments: This study was carried out with the support of ‘R&D Program for Forest Science Technology (Project
No. “FTIS 2400000135”, “RS-2024-00404631")" provided by Korea Forest Service (Korea Forestry Promotion Institute).

<HA-P-32>

272 GEE AR B AA/E W@ 2
Comparative Analysis of Design Standards for Charring Rate Calculation in Timber Structures
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A Study on Maintenance Techniques for Aging Wooden Buildings
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Flame Retardant and Quasi-Non-Combustible Performance of
Actual Size Structural Hinoki Plywood
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Evaluation of Block Shear Strength according to Layer Species Composition and Flame
Retardant Injection
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Enhancement of Sound Absorption Properties of Palmwood by Organosolv Treatment
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Palm wood is a sustainable and renewable resource. However, its natural sound absorption capacity
is too low for practical use in acoustic applications. Improving this property is crucial to enhancing
its utility in both construction and interior design. This study investigates an eco-friendly
organosolv treatment to improve the sound absorption performance of palm wood.

The treatment solvent was prepared by mixing distilled water, 50% ethanol, and 1% (v/v) sulfuric
acid solution. Palm wood specimens were submerged in the solvent, treated in an autoclave at 121
°C for 15 minutes, and then air-dried at room temperature for four days. This process modified the
porous structure of the wood. Untreated and treated wood were used for estimating air permeability
using a capillary flow porometer and sound absorption performance by the impedance tube method.
The results showed a clear improvement in both air permeability and sound absorption coefficient.
The sound absorption coefficient increased from 0.16 in untreated wood to 0.25 in treated wood,
corresponding to a 21.1% enhancement. These findings highlight the potential of organosolv-treated
palm wood as a low-cost, sustainable, and improved wood for sound absorption. It can be developed
into sound-absorbing boards, offering eco—friendly solutions for construction and interior design

applications.
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Effect of Lignin Extraction Methods and Nanoparticle Fabrication on the Properties of
PLA-Based Biodegradable Films
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Novel Synthesis of Lignin-Derived Beads and Their Application as Adsorbents for Toxic
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Optimization of Enzymatic Hydrolysis Conditions Using Delignified Biomass
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Characterization of Residual Lignin after Enzymatic Hydrolysis for Elucidating the
Hydrolysis Mechanism of Hydrothermal Treated Biomass

o 212 12,3+
AEA oAl

Yoon-Jung SHIN'? Jae-Won LEE“*?
et Qb stah 2o shal IT-Bio $ @A 2942, Sayvsta gty

Dept. of Wood Science and Landscape Architecture, Chonnam National University,
Interdisciplinary Program in IT-Bio Convergence System, Chonnam National University,
*Dept. of Wood Science and Engineering, Chonnam National University

Hpol e w2 o] FAAEE FEEAS AMEsHA Fe A A AAe Byew gadd ua
EFRe20 AFE AuidaAY Ealstel Eae] AERe s HIASs AN fade aavke
ol HANA A, BHVNH FEAE 2 FA AFS T Bl AANHer FHse, ATt
R or st e Wafste EavteEd 285 AT ol EAE EAs] 98 &
Aol = FAAE npolemfie] FavkeEEe WAREYH 2ads Zeste] sy, 724 SA4S
A5k, o] vtEoeR AVt ES viZUSES HetAt I FEAY e dE AR
HFH Za7beEs A5 miled wood ligning FE3kal, &3tk B4S Sl 24 WEE Al
EAE AT olgd A5 S FEAY gad Fxel vAlE g a8 dF a2k 71E Aol
o] AL WstE geldte] gavtrRdE E&X R T F e 7Iks A aa g

AR o] e Ee 20254 AR (B EHREAN)] ANoR FEATAG] AAL Wwol Fayn o
T4 (RS-2021-NR05829040982119420005).

-32-



<A -P-41#>

gAYl E/Ead 7|9t gfol=2 A Ax D F=-84 B}
Preparation and Structural-Property Evaluation of Alginate/Lignin Based Hydrogels

ﬂ%@ 1,3’ ;g Cﬂ] %12,37 o] ]H%I,Z,S*
Yoon-Jung SHIN™, Ye Jin JEONG*, Jae~-Won LEE"*
Padddietn itz sty 2ddista JatFeta, Sddistal IT-Bio @A 2AAF
Dept. of Wood Science and Landscape Architecture, Chonnam National University, “Dept. of Wood
Science and Engineering, Chonnam National University, °Interdisciplinary Program in IT-Bio
Convergence System, Chonnam National University

Z|FRsh B¢ HSE At 3 & FFom Q] kst AAl JATE 97 AR Akl dig 92
7F A71E AL itk oo whEl A& Theg A #Eleh JEA s Ao side] eqtdETh 1 WU
% oyl Aa Bl = (slow-release fertilizer) 3te]l =2 e gt AF7F MP= 3 Q). slo| =2 AL
Aed A8718 2939 vz FAEY, o] JA5A F87e 493 B8 BEY & AH8] wEd
T AE 58S AUA Fo 71Ee] A 7 SRR 71 glol=m Al vk AR Edel v
Al-de S I A5 TAAA, HA L1225 &85 A A A7 o] Fojxinh B AT
A= Auy B fFAHFE2A FES SUteEE gadd Al Fuid AgzE gads g
Hato] gpsbA Frxet A7) 5EAE EAs AT BE A d Y gads £3ete] stol=rAS Al
Z3tal, Alzd sfol=2 A0 VA FAE i BaE, 24 ALY 22 BEAS HUs Y oE
ol Bad FF R =7 Y VIR solErAle] A wAlE dFS BHea, FF WEA
A v AR 28 ZheAdSs Frbetaat g

ARAR o] At E w9k A A Te] A Y8k BK21 FOUR Ao x Addistu oighele] il

<A -P-42%>

AYE ¢34 4 B4 v § Pad A aTE FFEA B
Synthesis of a Lignin-Based Graft Copolymer as an Aqueous—Processable Binder for Silicon Anodes
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Effect of Agricultural Byproducts on Cordycepin Synthesis in Cordyceps militaris and Deep
Learning-Based Modeling of Synthetic Component Content Using Cultivation Conditions
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Cordyceps militaris 1s a valuable medicinal fungus that produces cordycepin, a bioactive compound
with diverse pharmacological properties. This study aimed to enhance cordycepin production by
supplementing the cultivation medium with onion peel extract, a sustainable agricultural by-product
rich in flavonoids and antioxidant compounds. Using response surface methodology, the effects of
extract concentration (1 -5%), pH (4 -7), and incubation period (up to 15 days) on mycelial growth,
cordycepin yield, and antioxidant activity were systematically evaluated. The results showed that a
3% onion peel extract at pH 5-6 on day 12 achieved the highest cordycepin concentration (0.827
mg/L), representing a 19% increase compared to the control, while prolonged cultivation reduced
cordycepin levels due to degradation and metabolic stress. Among the deep learning models,
XGBoost demonstrated the highest performance with a cross-validated Q? of 0.9087 and an R? of
0.9544, satisfying all statistical requirements for reliability. SHAP analysis identified light wavelength
and carbon/nitrogen ratio as the most influential factors in cordycepin biosynthesis. The developed
GUI enables end-users to input cultivation conditions and receive immediate predictions, facilitating
data-driven decision—-making. This approach offers a scalable and interpretable framework for
optimizing bioactive compound production in edible fungi, with potential application in smart
bioprocessing and precision fermentation.
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Preparation and Properties of PVA/chitosan Composite Films Reinforced and Crosslinked
with Dialdehyde TEMPO-0Oxidized Cellulose Nanofibrils
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Dialdehyde TEMPO-oxidized cellulose nanofibrils (DATOCNF) were employed as both a reinforcing
agent and chemical crosslinker in poly(vinyl alcohol)/chitosan (PVA/Ch) composite films.
Incorporation of DATOCNE (0.5-2.0 phr) significantly improved tensile strength, reaching 115.49
MPa at 1.0 phr—151 times higher than the control—while reducing elongation at break.
DATOCNF-containing films showed lower water uptake and higher weight retention than control
films after 24 h immersion, and retained structural stability under acidic and alkaline conditions.
UV - Vis spectra revealed reduced transmittance in the UV region alongside over 80% transmittance
at 600 nm, indicating effective UV-shielding with good transparency. A distinct absorption at 320
nm, assigned to the n-m* transition, together with FT-IR and XPS analyses, confirmed the
presence of Schiff base and hemiacetal linkages. These results highlight the dual function of
DATOCNF in enhancing mechanical performance, durability, and optical properties, establishing it as
an effective bio—based component for high-performance PVA/Ch composite films.

Acknowledgement: This research was supported by Basic Science Research Program through the National Research
Foundation of Korea(NRF) funded by the Ministry of Education(No. RS-2018-NR031068 and RS-2021-NR059094).
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Mild KOH Pretreatment to Enhance Enzymatic Hydrolysis of Pine with Liquid Waste
Recovery for Plant Growth
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Alkaline pretreatment can effectively remove lignin and significantly increase enzymatic hydrolysis
efficiency of lignocellulosic biomass. Sodium hydroxide (NaOH) is the common alkali for treating
lignocellulose. However, a large quantity of liquid waste generated in the NaOH pretreatment
process is hard to be removed. In this context, this work employed KOH for treating pine wood
chip and explored the feasibility of recovering liquid waste for plant fertilization due to the existence
of potassium (K) and nitrogen (N) elements in liquid waste. With response surface methodology, an
optimum pretreatment condition, which was 2% w/v KOH at room temperature for 24 h was
achieved. Enzymatic digestibility of KOH-treated pine wood chip could attain 75.49%, which was
12.55% higher than that of NaOH-treated pine wood chip under the same conditions. The glucose
yvield could be further increased to 83.196 with the addition of 1% Tween-80. Meanwhile, the liquid
waste showed significant enhancement in the length and biomass yield of three vegetable crops.
KOH pretreatment is a promising greenway for cellulosic ethanol production by recycling liquid
waste as value—added fertilizer.
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This research employed artificial intelligence approaches to optimize gas absorption capabilities of
thermally modified oak particles for food preservation applications. Oak biomass underwent thermal
treatment at 350°C for 20 minutes, yielding three distinct particle classifications (< 1 mm, < 2 mm,
< 4 mm). An experimental dataset comprising 39 data points incorporated 8 input parameters
(particle dimensions, processed wood ratio, commercial additive content, bulk density, true density,
porosity, total material content, and final bulk density) alongside 2 response variables (VOC and
ethylene capture rates). Dataset expansion methods addressed sample size limitations. Three
computational algorithms were evaluated: Random Forest (RF), Extreme Gradient Boosting
(XGBoost), and Support Vector Regression (SVR). Model validation utilized R?, RMSE, and MAE
metrics. Findings revealed compound-specific prediction patterns. For ethylene capture, SVR
exhibited optimal performance (R* = 0.934, RMSE = 5.06, MAE = 1.997), surpassing XGBoost (R?* =
0.926) and RF (R?* = 0.879). For VOC capture, RF achieved highest accuracy (R? = 0.962, RMSE =
1.11, MAE = 0.845), outperforming SVR (R?* = 0.931) and XGBoost (R?* = 0.911). Statistical analysis
demonstrated positive correlation between processed wood content and ethylene absorption (r = 0.43),
while porosity exhibited negative correlation (r = -0.76), suggesting optimal pore structure
requirements for efficient gas retention. This investigation validates computational intelligence
effectiveness for predicting gas capture performance and establishes practical frameworks for
developing thermally treated wood-based preservation technologies.
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Steam-Assisted Peracetic Acid Treatment toward the Development of Translucent Veneer
for Interior Applications
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Impact of Building Envelope Properties on Urban Microclimate and
Heat Island Mitigation Potential
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Evaluation of Pilot Scale Extract of Rhododendron mucronulatum Branch, and Taxifolin
Glycoside and Taxifolin Aglycone for Muscle Loss and Atrophy Improvement
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Isolation of Polystyrene-Degrading Microorganisms Derived from Waste Mushroom
(Lentinula edodes) Media
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Comparative Characterisation of Torreya nucifera Essential Oils: Yield, Physiochemical
Properties, and Chemical Profiles from Four Populations in South Korea
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Torreya nucifera (Taxaceae) is an evergreen conifer endemic to East Asia and a potential bioresource
for functional applications. This study compared the physicochemical properties, yield, and chemical
composition of 7. nucifera leaf essential oils obtained in March 2025 from four natural populations in
South Korea (Jinju, Hwasun, Jeju: Hannam, and Jeju: Geum Oreum). Relative density (0.8481 - 0.8650g/ml)
and refractive index (1.4807 - 1.4833) of T. nucifera oils varied significantly across regions, whereas there
was no significant differences in oil colour (L*, a*, b*). Oil yields ranged from 0.58% to 1.33% dry
weight, with Jinju exhibiting the highest yield, although regional differences were not statistically
significant except between Jeju sites. Gas chromatography - mass spectrometry (GC - MS) identified 38
volatile compounds, representing 94.47 - 98.73% of total oils. T. nucifera oils consisted of monoterpenes
(64.45 - 83.83%) and sesquiterpenes (6.95 - 33.49%), with limonene, a-pinene, and 3-carene as major
constituents. Oils from Jeju: Geum Oreum differed markedly, containing higher sesquiterpenes (33.49%)
and unique components such as 6-cedrol and 3-octanol. These findings demonstrate that the origin of 7.
nucifera significantly affects physiochemical properties and chemical profiles, providing insights into their
potential commercial utilisation in the food and pharmaceutical industries.

*This study was conducted with the support of R&D Program for Forest Science Technology
(FP0701-2021-01-2025 and RS-2024-00403260). The essential oils used in this study was obtained from the
Essential oils Bank at NIFoS (Seoul, South Korea).
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Improvement of Ash Fusion Temperature for Slagging and Fouling Mitigation in Solid
Biofuels: Effects of Additive Composition
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Application of a Machine Learning-Based GUI Simulator for Predicting Biomass
Torrefaction Yield and Heating Value
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Atmospheric Inorganic Catalyst Pretreatment for Selective Cellulose Separation from
Supercritical Water-Treated Biomass Residues
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Changes in Phenolic Hydroxyl Groups of Lignin by Acetylation and Its Functional Analysis
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Design of Fractionation Process for Selective Separation of Low-Molecular Weight
Compounds in Lignin Pyrolysis Oil
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A FEkE Bk oy SAS Ad Fad fE AR A3 AFE(phenol, catechol §)°] tE F&
FRom golFERu A T3 FU FEFS T3 2 W AEAE MAES FrrHow B
AT FE F F2 IAbe Al ¢F 150002 A EAsE AbEo] A A =2 EARS Bt
ok AEAsE e Fx2A EAS g8t AEAES e slksiA A &8 VeSS HUks)

ARAF: This  work was supported by R&D Program for Forest Science Technology
(RS-2024-00403384) provided by Korea Forest Service (Korea Forestry Promotion Institute) and the
Korea Research Institute of Chemical Technology (KRICT, Korea) project (KS2542-10).
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Structural and Thermal Insights into Nitrogen/Phosphorus Functionalized Lignin
Nanoparticles as Flame Retardants
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Chaeeun KIM!, Samgwoo PARK!, Junsik BANG!, Jungkyu KIM!, Seungoh JUNG!, Seojin KIM!,
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"Neden FPAEADSGE AFAZHSAE, A eusta FAAE ARG A 1LY
Dept. of Agriculture, Forestry and Bioresources, College of Agriculture & Life Sciences, Seoul
National University, “Research Institute of Agriculture and Life Sciences, Seoul National University

A

This work explores the structural and thermal evolution of lignin nanoparticles functionalized with
nitrogen and phosphorus for potential flame-retardant use. Nitrogen groups were incorporated onto
the lignin backbone via a Mannich reaction with diethylenetriamine, followed by phosphorylation
through reaction with phytic acid, a renewable phosphorus source. The sequentially modified lignin
was transformed into well-dispersed nanoparticles, displaying uniform particle size and colloidal
stability in aqueous media. Chemical and structural analyses verified the incorporation of N and P
functionalities, while thermal analyses revealed enhanced char formation and improved thermal
resistance compared to pristine lignin. The dual-modification strategy is expected to contribute to
both condensed-phase stabilization through carbonization and gas-phase flame inhibition via
phosphorus—derived volatiles. These findings highlight the effectiveness of combined nitrogen and
phosphorus functionalization in tailoring lignin’s structural and thermal behavior, establishing a
promising platform for bio—derived flame-retardant additives applicable to polymers and
lignocellulosic composites.
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Palladium Recovery Using Lignin—-Based Hybrid Adsorbents
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)

Palladium (Pd) is a precious metal utilized in various industrial fields, including semiconductors and

catalysts. In this study, we developed a sustainable and eco-friendly Pd recovery adsorbent using
hemicellulose and lignin, the main components of wood biomass. Lignin was modified to introduce
primary amine groups via 2-chloroethylamine hydrochloride. Xylan, a component of hemicellulose,
was oxidized with sodium periodate to synthesize dialdehyde xylan (DAX). The resulting DAX
forms a hybrid network capable of adsorbing Pd(II) under acidic conditions when combined with
aminated lignin and polyethyleneimine (PEI). The structure and chemical interactions of the
synthesized adsorbent were characterized using FTIR, XPS, and zeta potential analysis, while the Pd
adsorption capacity was quantified via ICP-AES. Preliminary experiments confirmed that
crosslinking based on the aldehyde—amine reaction enables efficient Pd adsorption. This study
demonstrates the potential for high-value metal recovery and eco—friendly resource recycling using
lignin—based biomass.

<A -P-64>

AEYHE J I8AE FAHEY LA AT
Development of Eco-Friendly Water Treatment Materials Using Wildfire-Damaged Wood
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Effect of KOH Activation on the Characteristics of Solid Residues from Supercritical Water

Hydrolysis of Woody Biomass
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Evaluation of Nanocellulose Coatings for Improving Postharvest Fruit Preservation
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Danbee LEE'!, Qinglin WU? David H. PICHA®
Fadieta AdaG st Fol oAt A, *FolA o FHY AAALAT
o)A o) YFHo Yot
"Dept. of Paper Science & Engineering, Kangwon National University, “School of Renewable Natural Resources,
Louisiana State University, “School of Plant, Environmental and Soil Sciences, Louisiana State University

The substantial economic losses caused by postharvest fruit loss due to their perishable nature
and susceptibility to decay emphasize the urgency of developing packaging techniques. Sustainable and
functionalized bio-based packaging materials would mitigate postharvest losses while aligning with
prevailing environmental considerations. Bio—based edible coatings form a gas barrier on the fruit surfaces
that alternate the internal atmosphere and mitigate the senescence and deterioration of postharvest fruits.
Renewable natural resources such as cellulose, chitosan, sodium alginate, and essential oils have been
widely used for coating applications due to their sustainability, biodegradability, and functionality. Various
bio-based edible coatings have been developed for preserving the postharvest qualities of several fruits
like strawberry, fig, peach, and blueberry. Sustainable nanomaterials such as cellulose nanocrystals
(CNCs), cellulose nanofibers (CNFs), and chitosan nanofibers (ChNFs) were blended with sodium alginate
(SA) as a stabilizer incorporating antimicrobial materials essential oils (EOs) to make coating suspensions
with different formulations. The prepared suspensions were spray coated on the fruit surfaces. Strawberry
treated with the SA/BCNCs/ChNEFs/OEO coating, including bagasse CNC (BCNC), ChNF, SA, and
oregano EO (OEO) had only 10.8% weight loss without microbial contamination after nine days of
storage. In contrast, uncoated and bagasse CNCs coated strawberries had more than 37.0% and 28.6%
weight loss and fungi infection detected. These results suggest that coating barrier led to substantial
modifications on the surface atmosphere of fruits, contributing to delay moisture loss, oxidation, and
senescence. Thus, bio-based coatings have a high potential for application as edible coatings for extending
the shelf life of fruits.
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Exploration of Carbon Dioxide Conversion by Forest Genetic Resource-Derived
Formate Dehydrogenase Based on a Commercial Enzyme Study
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Expression of Chitin Deacetylase from Saccharomyces cerevisiae in Escherichia coli for

Chitosan Production from Mushroom Byproducts
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Fabrication of TEMPO-0Oxidized Cellulose Nanofibril Supported Au-Pd
Bimetallic Nanozyme and Exploring its Peroxidase Activity
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Dong-suk JEON!, Seung-Woo CHO', Ju-Won JIN!, Hae-Chan MOON!, Song-Yi HAN? Rajkumar
BANDI?, Ramakrishna DADIGALA?, Gu-Joong KWON? Seung-Hwan LEE'*
gt stdulol o sty A ustal At 9kl A4
Dept. of Forest Biomaterials Engineering, Kangwon National University, “Institute of Forest Science,
Kangwon National University

In this study, Au-Pd core - shell bimetallic nanozymes were in situ grown on TEMPO-oxidized
cellulose nanofibrils (TOCNF) and their peroxidase-mimicking activity was evaluated using 3,3 " 5,
5" —tetramethylbenzidine (TMB) as the substrate. Morphological analysis confirmed a core - shell
structure with distinct Au cores and Pd shells on the nanofibril surface. The nanoparticles, with an
average diameter of 21.73 + 5.34 nm, demonstrated excellent dispersion. XPS analysis showed the
successful reduction of Au(ll) to Au(0) and Pd(II) to Pd(0), while FT-IR indicated that the
carboxyl and hydroxyl groups of TOCNEF participated in stabilization. Peroxidase activity study
revealed the highest activity with optimal conditions determined as pH 4, 25 °C, 30 min, 0.045
mg/mL of nanozyme, 0.7 mM TMB and 14 mM H.O.. Further, radical scavenging experiments
revealed the involvement of ‘OH and 'O, in the enzyme-mimicking activity. The synergetic effect of
Au-Pd core-shell structure and the robust nanocellulose support highlights the potential of this
nanozyme for advanced applications in catalysis and biosensing.

Acknowledgment: This research was supported by Basic Science Research Program through the National Research
Foundation of Korea(NRF) funded by the Ministry of Education(No. RS-2018-NR031068, and RS-2021-NR059094).
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Impact of TEMPO-Oxidized Cellulose Nanofibrils and Dialdehyde Cellulose on the Properties
of PVA/Starch Films
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Dept. of Forest Biomaterials Engineering, Kangwon National University,
’Institute of Forest Science, Kangwon National University

Growing concerns over plastic pollution have accelerated the search for biodegradable alternatives
such as poly(vinyl alcohol) (PVA) and starch-based packaging materials. However, the practical use
of PVA/starch films is hindered by poor mechanical strength and high moisture sensitivity. In this
study, TEMPO-oxidized cellulose nanofibrils (TOCNF) were introduced as reinforcing agents, while
water—soluble dialdehyde cellulose (sDAC) served as a chemical crosslinker for PVA/starch films.
The resulting films were systematically characterized, and FT-IR analysis confirmed the formation
of covalent crosslinks. Increasing the cellulose content enhanced tensile strength but reduced
elongation at break, indicating improved stiffness. Moreover, the crosslinking effect conferred greater
resistance to moisture absorption. These results demonstrate that combining TOCNEF reinforcement
with sDAC crosslinking is an effective strategy to improve the performance and durability of
PVA/starch films, highlighting their potential as sustainable packaging materials.

Acknowledgment: This research was supported by Basic Science Research Program through the National
Research Foundation of Korea(NRF) funded by the Ministry of Education(No. RS-2018-NR031068, and
RS-2021-NR059094).

47-



<HA-P-71>

A5 AERe 2 YrMf 7 doj2ay Yd-ud 54 SUE 9@
olg 4y wpolemlx fe tFH BAVL BE3
Fabrication of Flame-Retardant and Thermally Insulating Cellulose Aerogels from
Phosphorylated CNFs and Activated Carbon
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Implementation and Color Characteristic Analysis of Five Directional Intermediate Red Dyed
on Paper Mulberry Pulp by Natural Dyed
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Optimization of Paper Mulberry Pulp Dyeing Conditions for Green Color Development among
Obang-gan Colors
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Effect of Fe3O4 Loading Ratio for Removal of Fluopyram
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Non-Destructive Prediction of Carbon Indices in Forest-Residue-Derived Biochar
Using ATR-IR Chemometric Modeling
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Preparation of a Selective Medium for Pseudomonas species Using Fallen Leaves
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Pollutant Emission Assessment of Interior Finishing Materials Fabricated
by Wood Welding Technology
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Effect of FDM 3D Printing Parameters on Tensile and Morphological Properties of
MCC-Reinforced PLA/PHA/PBAT Ternary Blended Biocomposites
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syl stan ol A Y B, SEuidela gagel 545 gete
Dept. of Forest Products and Biotechnology, Kookmin University

’Forest Carbon Graduate School, Kookmin University

Fused deposition modeling (FDM) is a representative 3D printing process that uses thermoplastic polymers to
fabricate three-dimensional shapes layer by layer. FDM 3D printing can make prototyping easy and low-—cost,
and product characteristics can be customized through various parameters. Polylactic acid (PLA) is the most
widely utilized material in FDM 3D printing, offering good processability and mechanical properties, but low
impact resistance and flexibility. One common way to enhance the properties of PLA is to blend it with other
polymers. Therefore, we blended the PLA with polyhydroxyalkanoate (PHA), a highly biodegradable and flexible
polymer, and polybutylene co-adipate co-terephthalate (PBAT), a highly flexible and biodegradable
petroleum-based polymer. Joncryl was also used as a chain extender to improve phase separation between
polymers. Additionally, microcrystalline cellulose (MCC) was used as a reinforcing filler due to its
biodegradability, good properties, and high aspect ratio. The materials were melt-compounded using a
twin-screw extruder and pelletized, then produced into FDM printing filament using a single-screw extruder.
Subsequently, the 3D model was converted to G-code through the ideaMaker software, and specimens were
fabricated using a 3D printer. To compare the tensile properties of composites based on FDM 3D printing
parameters, tests were conducted by setting the print speed(slow : 45 mm/s, fast : 110 mm/s), raster angle(0°,
+45°), and infill density(50%, 100%). The tensile test results showed high strength under conditions of high
speed, +45°, and 100% infill. Scanning electron microscope (SEM) images showed that MCC fillers were well
dispersed within the PLA matrix, with PHA and PBAT exhibiting anisotropic dispersion characteristics. This
study proposed a method for developing sustainable materials to replace conventional petroleum-based plastics
and applying them to the FDM 3D printing process.
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PLA/PHA/PBAT Hlo] 2 E-3tA1 9] AAH && 7tsAol ¢ A+
Study on the Industrial Potential of PLA/PHA/PBAT Bio-Composites
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Recently, severe climate change has increased the emphasis on carbon neutrality, prompting
sustained efforts to replace petroleum-based plastics with bioplastics. Plant-derived polylactic acid
(PLA), a representative bioplastic, has good mechanical properties. However, the brittleness of PLA
limits its application, and various studies are being conducted to improve related properties by
blending it with other polymers. In this study, to enhance the properties, polybutylene co-adipate
co—terephthalate (PBAT), which is highly biodegradable and flexible, and polyhydroxyalkanoate
(PHA), produced by microorganisms were blended with PLA. Also, Joncryl was added as a
compatibilizer to prevent phase separation between polymers. Additionally, micro-size reinforcing
filler, microcrystalline cellulose (MCC) with a high aspect ratio and high crystallinity was added to
the polymer blends to improve the mechanical properties further. All polymers and additives were
melt-compounded using a twin-screw extruder and then fabricated into filaments using a
single-screw extruder. Afterwards, specimens were produced with the prepared filament and other
commercial filaments using a fused deposition modeling (FDM) 3D printer, and then mechanical
properties were tested and compared. Pinting speed and raster angle were used as parameters in
producing 3D printed specimens. PLA/PHA/PBAT bio-composites showed significantly superior
impact strength compared to other commercial filaments, with similar or better elongation at break.
However, the tensile strength and tensile modulus showed relatively low values. Comparing the
manufactured prototypes, the lab-scale fabricated filament has a lighter mass than other commercial
filaments, demonstrating its applicability in the plastics industry.
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Analysis of Hygrothermal Performance: Condensation and
Relative Humidity Behavior in CLT Wall Assemblies
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The Dimesional Stability of Wood Flooring Composited with Cork Composite Boards
Reinforced with Metal, Glass fiber and Carbon Fiber
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Bending Performance of Wood Flooring with Cork Composite Boards Reinforced with Metal,
Glass Fiber or Carbon Fiber
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Water Resistance of Cork Heterogeneous Material Composite Boards Reinforced with Metal,
Glass Fiber, and Carbon Fiber
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EREE R BT
Dept. of Environmental Material Science, Gyeongsang National University

A% 914 2 UgAE A%E §EG A o] we BFH LAV ASEL HIlE AU
A s AF AUA EEE ohe, B AS AS WTI WY Fuo FLF A
2 RaAss ok B8 FA% AFBIA AL w7 B 93 AR we & o), §
@ W A5 A vhae pgel aFA Mo B a7E qaAe Mgt Gy
FEA Eas Bk A5 BSAL S, 34, IR, CRURE WPF A= NEE FF
of AT Tea Y AZviTRe] YFHS WAL AF A% BE @23 2F ABvTae)
U5 2 FUS A F ARFIA) e BAsA 9eka, v &o] 3% olstE FASE KSEF
FANE 25 U5 45 2tk MPU-500 9342 43448 222 B¢ 450eae a2
2 REg 9% EF W FR S3de $4% YAYFS Btk B ATE Fd FHAAY ol §&
2 wola, Sl A% U v A B8 bege AAtaATL,

AMo| - mEa BY ABvhw, We, FUF, 240, el s
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AGAdAH 718 AAYS 25 LA A2353 JFAY 54 B}
Evaluation of the Properties of a Melamine-Based Room-Temperature Curable Adhesive
with Storage Stability and Cost Competitiveness
olyll, uhg7l!, ol gull, e
Min LEE!, Yonggun PARK! Sang-Min LEE!, Eun-Chang KANG!
1Sk shebel =) B shel 73}

Division of Wood Engineering, National Institute of Forest Science (NIFoS)

rlo
o

2 ATdA = JAAAGLT), +x28& AanJAdIHCLT), T34 AMPP) &
& Jheer Wevl gk e sty HAAE JNEstdh 7o e, H
v 714 AAES Fgrsta, A TS5 AW o #dom, A% rAA =}
F9 ok MUF A 249 g4 Aepyl, 24 EFdusio]l=s 7| 952 sto] v &3 vt Zl
APE o F/(M+U) 4= 152 o oA e 20~30%2 =AY AF rAA
NS 98 st G257 JIHAE AES 23 2~8%9 ZEMELF(PVA)°l 7H4 °
o, 53] "Wyl 25%9F 473t PVA 2 A7bek oA A kAol 115 o A== 3
S gt Alxd JFFAE A AU g3 2 AAE ALY S Hrkek A3 vdg, £
g, dg J3 25 KS 71507 MPa)S ®wFEetgon, 94k depyl 52 9 o] nAjold|o]E 4]
of vus T%5 ol Adee dErdt =3 dEkyl 9 PVA s mE AAHEtE 4]
PVA 79 H71EE 28Fo=2H AeE Add = ddom, v& A= A o | g2, =
% ° g B Ao AdE MUF HzAls 714
29, A A, HF e, 28 HE A vbeAdS ZE AAd A2AE JHARA 7=

O

a0 ol &
o
32 ol

i

<A -P-87>

Yt (Poly-urethane) ¥ €4 (MUF) FHZAE A8 TR 7|AH 54 ¥l
Analysis of Mechanical Properties of Plywood Using Cold-Setting (Poly-Urethane) and
Thermo Setting(MUF) Adhesives

42 Aug?, vae? AT
Chul CHOI', Taek-yong JEONG? Ha-lim PARK? Seog-goo KANG*
Tl A2k (F) Mabd e, *Sdista 97 A& st}
Development & Strategy team, EAGON Industrial Co., Ltd.,
*Wood-based Composite Materials Lab, College of Agriculture & Life Science, Chungnam University

S Alzoll AR EE G X190 FEEHA SR ARl o)A, AR e Wl Byl golios dAplA
AREE AL ek ol APale] &2 Short cyce AAPEAl o 2ZH] WAzl thaRe] AES AL 7 9= o] sle
L, A ouAE ARESlEE gAnE 2 ol oluR] 28] BAEY AR 2PgolA] fellEde] WEEE FAFHe] Atk Wt
A= Ak A2A O] =2 drke vlag vk HJade oz Qlate] ARESHA| efgkon), it Wit FaAY] s i
3 744 AAHe] FrEa JAgFAM E2 LA ek o7t ol wiEk Wet HFAAS 283k LAd Al sk
HAEZ} Zasdit) oo B Ao 7)o I H&A(Melamine—urea formaldehyde) 9t ¥t A2 (Vinyl urethane)E A}
E3kaL A Aol HYgEFom 7zt AlzE el sl 71A% BS54 9 HwE F) W A 48 e vt
SAS AEstaA) st B oA ARRE HERIE MUR(ZLEE 559, o]7143(F) ¢ Vinyl Urethane(MPU-500, (F9)£.
TRE)E ARSI o E¥ERe O 300g/nt o R FEE A Auel UdES ARgsle] i FE 18mm(9ply) =
Azt MUF H2Als Wek ARG A7 450%, o919k 1042kef/en?, &% 115~120%=% &&kick Vinyl
Urethane:s W$t 202 1A17E 991908 1042kgf/en’ 02 A8kt A%k gte® KS F 3101(R53)/ KS F
3N3(FZETD w2 Vg e A2/ 3 A/ 3 SAATE vlal Frlskdch
I A¥ HEZA 2% 9 BE FFeA] v e gldlom) Hyt HFEe 1.0~1.3MPalE 07/MPa 7|5 o)A ® e}
wrh 59 7 Ul ZAEAE BAA Aol glon, 5Y HRARA F1F vlal Al MUF 24 5 7 fon)gt 2p
o7} vehgth 3 Axe -1z Aagle] 7le o A¥E vehllon, BY =5 ) HE3A 5 51 2A0lA
2HRE fojugh Zelr) i) U FERAlNA 45 7 Hlal Al B fou]gk Zolr} YEeRTE § eAITE 2 V)
= olake] A= yeplon BAA Aol 3 Aol wdaA s HAAE vlal A] Zpolz) lar, R 276l A
= BE FYuldk zpolrh UElith olol] Wik HAAL 71 d9t HEAAILF A 2bolrt glom, An)el AAxA(EFE
Zelx 24, HRA 24 5 2HS B3 H8o] 7k & Ao AlREY PEE S A0S B8 A5 22 stk

B AT AR

i

O

o=
! Sl 34 YIS ATIPEA (RS- 204-00404631)° ) A|glol eJste] o]Fo17] AT,
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el Sof MAERY AzW2e] TPS/PBAT 3 HEE9Y =83 EX vA= 4F
Effect of Processing Methods of Fibrillated Hemp Fibers on Physical Properties of TPS/PBAT Films

Eéﬂlﬂl, o]oq/\l ;(4;],1:—]1 71z§]_1 Z]z—l @i%l,

Hae-Min JO!, Yeon-Su LIM!, Chan- Duck JUNG!, June-Ho CHOI', Ho-Yong KIM!
133l 7+ uho] 9 31814 83} Al E

ICenter for Bio-based Chemistry, Korea Research Institute of Chemical Technology

PBAT (poly(butylene adipate—co-terephthalate))t -3 FAAI AEAAHS Ad LEAZR AH&
Hulsl 2oA FalE ¢ e ARsld FetrEHoR FEya Qv 131‘% BT dAEAH v
ik go] 7] wiFol] wiole AR dEl &&etr|de dAVE Aot olg dAE 53] 9180
PBATO] vl a A@3 A7rAA HAE(TPS, Thermoplastic starch)S &3Falo] Hlo] @ 7] vk
S Fola 3 HIAEE &8 JteAdS guistar AARH TPS o] &5 A A4

Aot AEE Holw S WA gk FrbsteE EA Aol Haixa it ‘5}3}1 TPS/PBAT 5
A FBAAPE FASIHEAE B84 545 dtFFez g 5 e Witk ko] 8T
M=

=

Ao el S Aol =24 71AA A E ety IBEESE fFEFo RN dlol e~
g AR B4 BAAS Alxsta TPS/PBAT ZEd #H71ste] vlolo E3t dE5S Astdu. dx &
JoRy FAAX AR 8Ax WS AEsted AR EA BEAAY FHA EAZS Adsta
SEM EAS Z&) 1 xpo]E elstaitl. =3 AKD(alkyl ketene dimer)E @83 253 AgE E35
FE UHAS Bty 5 U Aot Ak S A2 TPS/PBAT E&A9 71A4 543
WA S BA0 FAA 7|23 g B dye Ax 4 2 AFA Aot A BA BAAe &
4o mlol B3 H5 B4 7he] @A wA= S HEla, vlol oA FES molHARE EIA
o] A o] 7hede st

ARAF ¢ This work is supported by R&D Program (20017973) of the Ministry of Trade, Industry & Energy
(MOTIE/KEIT, Korea) and the Korea Research Institute of Chemical Technology (KRICT, Korea) project (KS2542-10).

<HA-P-89>

Fa=HdEZN & £38 EAo] 49 MDF RES EA4 2 v A5 mxe 9
Effect of Solvent-Fractionated Lignosulfonate on the Physical Properties and
Flame-Retardant Performance of Medium Density Fiberboard (MDF)
/t]. fﬂl, H],;\o]_ 1’ Hg%éll, 7];q_ﬁd ;(q/\ol Oquﬁlz z]O].ﬁLlZ o]oo]% ‘»1/\_9_3 7]7]_g]’% §],ogﬂ% J,]_‘S_ollz*
Dongho SHIN!, Sangwoo PARK!, Jun51k BANG!, Jungkyu KIM', Seungoh JUNG!, Hwanmyeong YEO'",
In-Gyu CHOI”Yuml LEE®, SooYong CHOP, Kanng KIM?, Hwang Woo HYUN* Hyo Won KWAK"?
Ngstan sEAEALSE, A eden FAAEHStA T S(T)Wq CH B &2
"Dept. of Agriculture, Forestry, and Bioresources, Seoul National Unlver51ty, “Research Institute of
Agriculture and Life Sciences, Seoul National University, “Unid BTPlus Co. Ltd

FH 2 FEE=AH3F(Medium Density Fiberboard, MDF)O AAGI 7tEAH o2 QH E o LHXP?H o %
HAAHA AFEE L o, SA] Al F43% Aiet 5 A7) Ao RE kA gAY Atk & AT
= 874 U< 9 (flame-retardant solution)< 7‘4&@ ‘r}"d MDFE 7i&st7] 98, 4 ez 2

’é%’&(hgnosulfonate)o =d3tar 1 &) ¥ 3 (solvent fractionation) &4l WPE FE2b oAl o]
of MA= dFgFS AAH=E ?f‘ﬂo}J—X} 3

2 1A EARE ol §hE(ethanol) %= obA E(acetone)s WA O 2 (o: 20 - 804 v/v) 7bEtE B
Hdom AEA/aEad +9& 3l 3 299 A% fxv A 5y AZvEIHT
(Gel Permeation Chromatography, GPC)Z @13}, F4H7] &3 31P-3 A7) &3 H (31
Nuclear Magnetic Resonance spectroscopy, 3IP-NMR)2. = A &3t t). T3 5 U3
1o A A e} A9 (Zeta Potentia) & 73t B4F AJ2Ele] QbA A S .
g2 &9 dEFd sk HETF =ol AE d9 duigtel ZA YERa, FU1A daAAete] &3}
(miscibility)©] -3t & &8 4 AEFS R

o] TXAE 7Ivte R FI-{7A dAAE HEST WAAE AAS HAFe % F stz
TAoZ MDF REZ AZsArt. AR Bn= NAZ-dd EAL A4 % (Modulus of
MOR), #WHUEAF (Surface Density Test), A7IEEAF(Smoke Density Test), 45% AARAIF7]
(45-Degree Flammability Tester)S Ea % 7}3}it}.

-60-



<HA-P-90>

g ad 7)gk g4 XY I8 F44 L 54 Y
Green Synthesis and of Characterization Lignin—-Derived Carbon Quantum Dots

AR g wEAL AR, 4l A, Aa7, AAL Agel A2, Faab?
Seojin KIM!, Sang-Woo PARK!, Junsik BANG!, Jungkyu KIM!, Seungoh JUNG', Seon-Gyeong KIM',
Chaeeun KIM', Dawoon SEO!, In-Gyu CHOI'?, Hyo Won KWAK"?
et SAAEARSG FAABALSGE, AL SAP AT Y
"Dept. of Agriculture, Forestry and Bioresources, College of Agriculture & Life Sciences, Seoul
National University, “Research Institute of Agriculture and Life Sciences, Seoul National University

Lignin-derived carbon quantum dots (L-CQDs) are emerging as eco-friendly nanomaterials from
lignin, a renewable carbon-rich resource, and offer a sustainable alternative to petroleum-based
CQDs. With an aromatic backbone and abundant oxygen-containing groups, lignin provides intrinsic
chemical advantages while being abundantly available as a Kkraft pulping byproduct. However,
conventional conversion routes often require harsh conditions, limiting sustainability. In this study,
L-CQDs were synthesized via a facile, low-temperature, and green thermal process using kraft
lignin. The L-CQDs exhibited excellent water dispersibility and colloidal stability, and their
structural and optical properties were confirmed by TEM, FTIR, UV - Vis, and photoluminescence
spectroscopy. Importantly, they showed selective fluorescence responses to pH changes and heavy
metal ions, demonstrating potential for environmental sensing and bio-detection. Furthermore, their
antioxidant and UV-shielding abilities suggest applications in sustainable packaging and protective
coatings.

<HA-P-91>

2715t b BRe AE® BB £ B4 Pad 59 B2 FARS RS A9 A 2
449 Jss ZE &9 E F3 8§
Luminescent Transparent Wood from Stem and Branch Powders Embedded with
Lignin-Derived Carbon Quantum Dots for UV Blocking and Thermal Insulation in Smart
Window Applications

cho b A, mebul, ol %92 A’ S4 9
Kha Giang DAO', M.N PRABHAKAR? Dong-woo LEE? Maksym LI?, Jung-il SONG*
Sy dddgetn 1A, S ygFdddsta DNA+ 44
"Dept. of Mechanical Engineering, Changwon National University,
’DNA+ Research Center, Changwon National University

Transparent wood composites (TWC) have emerged as an innovative alternative to traditional
glass, offering enhanced energy efficiency and sustainability. In this study, transparent wood
composites embedded with carbon quantum dots (CQDs) were fabricated using wood powders
derived from both stem and bough fractions. Lignin extracted during the delignification process was
recovered and utilized as a carbon source for CQD synthesis, establishing a sustainable strategy for
functionalizing TWC. The incorporation of CQDs into the epoxy matrix not only improved optical
transmittance by reducing interfacial light scattering but also imparted superior ultraviolet (UV)
shielding and Iuminescent properties. Comparative analysis revealed that branch-based TWC
exhibited higher transparency than stem-based counterparts, primarily due to its juvenile wood
characteristics, such as larger lumen diameter and thinner cell walls, which facilitated better epoxy
infiltration and minimized light scattering. Furthermore, the CQD-functionalized composites
demonstrated excellent UV-blocking capability and thermal insulation, reducing near—infrared
transmission and contributing to indoor energy savings. This study highlights a circular approach
for lignin valorization in developing advanced window materials, positioning CQD-integrated TWC
as a multifunctional candidate for next-generation smart window applications.
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<HA-P-92>

A8y FAAEFY 2V BBAA 75 AT+
Study on the Early Warning System for Fuel-Type Wood Products
AFEL AeAL TAR!, Pyl okl
Chang-Deuk EOM', Hanseob JEONG!, Chae-lin HONG', Da-Jung KIM', Byeong-il AHN?
Aokl B AN AT D, Cae v eha A% 497 Al o)
"Forest Products and Industry Dept., National Institute of Forest Science
“Dept. of Food and Resource Economics, Korea University

FEvee] HAdE, S T A5Y FAAEFS AARAYA] defol] wep dHgow dEET =
th AR SO EETE 7] wie] MAAom e Aol gk Aol desttt 5 wule] HA
Aol digk AAHQ vtetyt fEo] HA 7tA WEAddd dig dFe] Aot mEka Ao A
= A8y FAAFY V| BRAAE TS5kl e Al WstE s 2 Ve d AR L_AE AR
Adstal AAAQD e 7hs AFE ERlstaA FAHIAT ol f8 WA A5d EAAEF] &
A 9 NXAES BA4cta, A 2 o wE, AY T EREoRdlA &85 2V ARAA 75 dF
S AR eH, dA5d  FAAFA A ZVARAAE FEIIA VAEE YYo=
LSTM(Long Short-Term Memory), SYM(Support Vector Machine)E # &3 Ax} Q7] &7 Adx,
oA S/FE THEAES wl ZVNARAA 75 Al @Y AIsts Wyl oEsIRTGE AE 54
VA EEXE R A S MYt Ao Had sow HuEA

<HA-P-93>

T FAF F2 FFY A9 2AN 5 F 33
Estimation of Regional Timber Production Potential of Major
Coniferous Species in South Korea

ol AA!, ARG FA L uba gl
aejung LEE!, Sungyeol KIM', Jiwook YANG!, Seoyong PARK!
1S YA e 9 AkA A AT
"Forest Industrial Materials Division, National Institute of Forest Science

2 A9 7l T8 AGF] av, s, i s, Ad, J39) gritadyE gt e
(Forest Type Map)oll Al utot® EAQAd e S AA| EA5Eo] 753k Ao ExEst= A4
& sz

O}HMFUO;#W

oo g ™o
Tooxl 1 BN ox
pl ROy

stk ol & Hd AFHHANA AT ANE AEE &5l FFHE-A G HAAY BELE

ar, WA-A YA Aeke ndste 3 sbe WS AdEgrl 2 A 50657 &

g W 3 7t FEE BAXAES s gu FE3E ST SAdES
(1,2663%rm?), 2] 7] th A uH(2,358%Hm?), S 5(2,102%Fm?), AU-(1,084%hm?), # =#(357%km?), 291
Bmh) e M Z BAEAT 2R AS FEAGY AFEE A S ddel SA4 s A
do] BxeH oy, Frigayis FYE 5 SE5EF Ao HEANNIEAYe] AA YRt 3t
U A3 B8 x93 Zdx BRE FHow Bysa ggon shiel Awle dpbds @A

o TX

Froll HAZ T Aol HFHol AU & ATE T ALY ¥ s wel Aolst
=
N

Aol AAwe LA TN

wol o] ol A gk,

o

Ak R QT SR et ekl ARG (FP0900-2022-01-2025) 9] ] €)
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A5 $2 Aveed Be T TAYAY U 395 AYe) 12 2 ALY AT
A Study on the Depletion and Sustainability of Larch Resources in Korean
Timber-Producing Forests according to the Log Demand Scenarios

e g, 8T
Taek-Yong JEONG!, Seog-Goo KANG*
R P DERE N S R R
"The Korean Woodism-city Project Research Center,
“Dept of Bio-Based Materials, Chungnam National University

U A% (Larix kaempferi) S vlaa w2 A thokal 4o t)dk H$E, $4E A EAom 9
A5 2 728 AAZ 7P Bol ol&Ha jlow, AEH a2 FUF Aol = FFolvh 28y,
A kel FAolA Sl GAES] FV] o8 Ve FF FoE Y 7 s e I AFH

AR = B3 Aol

2 Aol A E HAAE W 3094 o ddEHe dESAHY AGHFS B4, 4] o AY

gl wel Ahel ud AHES dSFsAEFU olE Hdl ARAFEAIAR(GIS) P =7 AP AR =AY

Hole & &&ato, ddod Hd 543 % 77 AFFS s, 54

Atk 8 B4 ARIMA o= 23S &83to] 20603749 Al 7FA Ave] 2 (Base, Lower, Upper)Z
9 12 NAAA B ABY|AS FHstst 1 A3, rH Fa

Z £ ok 2045 (Base), 20401 (Upper), 2055 (Lower) 2. & U EFYIT}
v AANAFEH ol&FH 5 TR PSS AxHdTa dE, Ad 1 o]F EAALkE
slgatrle B9 Ao Ay wepA, 14 AJHS A AA
(e}

vy

A3 4714 ) 7] AANE Fa TR 240 R gA £F AL EF A
A7 o pavolof Grh AAEE dAth oo wel, dAs vA 2F A L BY 5 @
& % o G9% A9 nT2 AANNY] A% WS vhAs) 2 Roluh

(@A ANED) ARG & AT EAIR(RS-2024-00400728) 9] Aol olafo] o] Fojal AT,
<A A -P-95>

EAQAE L £ AFEdA $E2HE NVOC FEAES] 5S35 7
Compilation of Effective NVOC Constituents Emitted from Wood Products and
Wood-Interior Finished Buildings

olgdit!, AFY, AFEF!, FUu, o3 wpH g2 oA FE ALV £H I
Young-Kyu LEE!, Juwan KIM!, Junhyuk KIM!, Wan Tae YOO!, Suhwan OH',
Chunyoung PARK? Jihong LEE? Yungkee JEONG? Jeonghyun SONG’
"Neietn sAEAeTE 7Y AU EA A, 22551715 3
"National Instrumentation Center for Environmental Management, Seoul National University
’KOREA ASSOCIATION OF WOOD CULTURE

2 AFE BAAEYN 5435 AF554A HEHe SRS FE(TVOC) &, 5A 1F9] 4=
AANTAF7ISFENVOC)S AFA B4S Fdstax st ol & s AWE7|dedAH7+=
S S&3te] #A 7bed NVOC AiS =i, HAAE SE3Ad 2 A4 543 A5 i A
7 AEE S AF WE Frbedd. 2 A3 SRR =2 NVOC 4&5 T4 2= NVOC
FEAE 555 THA

E3 NVOCY W& A2 A %, xu7te U4, Alg 26 me 2dd + dss s
W, o] TVOC 7% %3 olf-¢f dxatA #dgs ANt & A4 5% NVOC 553
AE A Ane 54 1§ 54S a4 #dEUlE FHY 2AZ 2828 F vk delrt #
¥ NVOC 4o F53), dolguolx g Tela SAAF o8& 435 913 A4 A <
A wtdel e 72ARR ATE 7 AdS AR JgEn

o] A= FarddA %

S (Project No. RS-2023-KF002517) % & A &3h%18-3] (2024 HAA1E Uw<s
A
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AEZETZ U7X EF MAS A AF 24 =&
Derivation of a New Structural Element for Revising the Fire-Resistant Structural Standard
for Light-Frame Wood Structures
o] g o=l AV Wl o)y Fe !
In-Hwan LEE', Sang-Joon LEE', Chul-Ki KIM' Beom Yeol YUN! Tae-Ik HWANG!
'S ahekel A Fete T
"Wood Engineering Division, National Institute of Forest Science

Atk gEFEERE ol FeFHd Fodd 542 ASEdE e Ee 3

AREE AL Qo] BEETxe] Aol Wi AqvF AdskdE davt du 53] lEd e guistd 5%
Aol Hedor a7¥s Asolur 7ed HASH FEsp7t v=A dasty, szl gd
FT2 TAATFAKS) O AAH] o, Mol 8] o] AA kol AA AFEHA F= TEU
AA7E ROl L, HA AlE Z1EF A FES g skA Kehs ZAIFel k. ofddl B AT
Me dasTxd 8% Wsids iE e A A At FRAE Adbs T At =24l
 TE57] fste], eI d, 5235 vd F3I, s s drE A% daETx FRA ALY
dA ek HeolAE :r“*ﬂ Atk At Al a9 EH s AsWEA, 525 Al U, KS A
St AA(EEA, HaReE 5) FF 7hed oo dESeH, 1 23 WHY 3%, vtd 15, B4 %
15 5 & 5709 At F2AS doAdA =Esdv. B3 V& A gols AU KSehe

ﬂl10 =
wm
1o
1-0

H‘l _O|LUJ_4

’6‘
s Fa dadstetar, N A wbdsior & HAE A=
e Wekde Hs dds At 4257 x #d KS /hESs #3
€3 2 A di7IAZe] Badd WA ES AFd ¢ A st &
gotA sk 71E & s 2

AEFG FF A5 FRA
1A @k o) F Fatel 2 v
A% i BAGE @3 2

zi

<HAA-P-97>

EAGE Fof =H 53 A2 HAFd L AN F4 A5 A7t
Evaluation of Fine-tuning and Retrieval-Augmented Generation for a Domain-Specific
Language Model in Wood Science

S5
Sung-Wook HWANG
AR et e aeh) ST A
Institute of Agricultural Science and Technology, Kyungpook National University

& o] B e large language model, LLM)2 th¢gk &ofell A m=wel 53t &8 7Fede BT
Jou}, HA|E Fofo Ao AE i oA AAHOR HIFTHA vk B Ao HAHL HA7
Hoko] E3t®l LLMS 1333, 3FeFY(fine-tuning) L #HA F74 A (RAG, retrieval
augmented generation) 7|Ho] Ed A% Ao m A= F3E HrreE d Ak o2 Y L EZ A~
LLM°1 LLaMA-3 8BE 7]dte 2 =w¢l 53 ¢doj2d WoodLLaMAE 7|@atsict Edlo] & Ajz)s}
o] E43 ook A4 AAE NI F JRF F 1692909 HEAHe L BZ.A X Hof & =F
uﬂE‘rfﬂo]Eﬂi PSS FastArt w3 HA A7 Ard e ALeAHS el 98 RAG 71H
< @S A Hrbe ol b 2d 4, = (1) LLaMA-3 (Base), (2) Fine-tuned (FT), (3)
Base+RAG, (4) FT+RAGS Wiy o=z Fgatglon st dolHes Zyzel HA sts =8 7w
QA AEE AM&3tSt) H 7]'7414i~ N9 = w " :7Ael FAE, BERTScore, ¥ Z 9 A €] (perplexity)
= &84 ‘:]' I A RAGE 95 FTHET 4 2 AS T3S Bt FT+RAGE EE A HoA
7}XP =2 A5S UEWeH, ﬂjg“/‘iﬂb 712 2E(202) div] duk o]sh@6)F FAstATE 9=
v g & 460/o(Base ANA 69.0%(FT+RAG)ZE 4=, FASl FAE B3k 0568904 0.7027FA) <=
3l A=A 1:} ‘3&%, BERTScoret= 29 7F 58lg zpo]& Holx| gkelt}, o|efdt A= HAHe &
ool Al HAl M A Aol d 9 AeS grste u Slo] A %%‘Q TS HoFY. 53 FT
o} RAGE ZF2 =vel Az = 2l 5 A
A2 AT LS 913 AL 71N A4 &89 7HkS mpAd

10 %0, éé

—D‘ rOO

=
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EANZZA dAAAN EA FEFF] EA FAHAF S5 A5d "= 9%
Effect of Moisture Content on Core Temperature Rise in Heat Treatment of Wood
Packaging Materials

Aol 25E, d4 !, o) 3!

) )

Mi JANG'!, Donghun CHO!, Kyongtak HYUN!, Jongho LEE'
g aadg B2y 2 2uka)

"Plant Pest Control Division, Animal and Plant Quarantine Agency
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Global Policy Cases for Promoting Wood Utilization : Focus on North America and Europe
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Analysis on the Effects of Wood Education on Industry and Culture: Focusing on the Cases
of Japan and Sweden
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Strategies to Promote Domestic Utilization of Unused Forest Biomass:
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A Comparative Study of Carbon Calculation Methodologies for Buildings
- Focusing on European Cases
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Current Status and Operation of Foresry Machinery Equipment Certification System and
Future Improvement Tasks
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Analysis of the anatomical and physical characteristics of Aglaia spp.
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