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ABSTRACT

TITLE

Basic Research of Nanocellulose Biomass for IT Convergence Materials

THE OBJECTIVES

O Convergence technology using biomass for ICT materials

O Core technology leading to new paradigm of ICT technology

. THE CONTENTS AND SCOPE OF THE STUDY

O Development of new technology to extract CNC
O Theoretical suggestion of electrically doping CNC

. RESULTS
O Development of the world-first mechanical method to extract CNC
O Development of CNC extraction method superior to existing
technologies
O World-first suggestion of electrical doping method of CNC
. APPLICATION PLAN OF RESULTS

O Higher-value added resource by applying biomass in high-technology
industries
O Feasibility of CNC in various fields such as organic electrical

and optical devices

EXPECTED RESULT & PROPOSITION

O Fixed labor cost causes limited manpower in full-time position
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CNC Cellulose NanoCrystal

DFT Density functional theory

STFSI Silver bis(trifluoromethanesulfonyl)imide
TEM Transmission Electron Microscopy

TFSTI  Bis(trifluoromethanesul fonyl)imide

VBM  Valence Band Maximum

XPS X-ray Photoelectron Spectroscopy

XRD X-ray Diffraction
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Facile and eco-friendly extraction of cellulose
MNanocrystals

Nae-Man Park

Materials and Compenents Laboratary, Electronics and Telecommninications
Research fnstifure, Dagieon 34129, South Korea

ETRI School, Univarsity of Science and Technology, Dagjeon 34113, Sourh Korea
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Abseract

A simple process for extracting celulose nasocrystals (CHCs) is proposed that uses 2 oze-siep hizh

pressure homos (HPED 2 process and d with the normal
duction by acidic hvdrolysiz T ied HPH produced CNC with 2 hish

crystallimry which was hoearly mcreased with a process temperature over 20 passes. CNCs had 2

uniform widh and length of 10-20 nm and 200-500 mm, o chemical

weith CNC= conld al=o be achieved bacauze only mechanical process was wsed. This method offers

2n efficient and men approach with 3 sustamability for CNC indusay

Keywords: cellulose nanocrystal, high-pressure homogenizer, Regenerated fiber,

mechanical extraciion

Introduction

Cellulose. one of the world’s most abundant. namral and renewable biopolymer
resources. is widely present in various forms of biomasses. Cellulose microfibrils
have disordered (amorphous) regions and highly ordered (crystalline) regions. In
the crystalline regions. cellulose chains are closely packed together by a strong and
highly intricate intra- and intermolecular hydrogen-bond nerwork, while the
amorphous domains are regularly distributed along the microfibnls (Zhou et al
2012). These microfibrils break down info shorter crystalline parts with high
crystalline degree. which are generally referred to as cellulose nanocrystals (CNCs)
with a proper combination of chemical, mech:
(Habibi et al 2010: Cheng et al 2017). However. conventional methods impede
commercial avatlability of CNCs primanly due to the time consuming and polluting
production process with low wield To overcome these problems such as long

al and/or enzymatic treatment

EEEEEE

“Capacitive” P-Type Doping of Cellulose Nanocrystals Leading

fo the Two-Dimensional Hole Gas at the Surfaces

Tultyung Lee. Hyunyoung Kim' and Joongoo Kang’

Department of Emergmg Materials Science. DGIST. Dacgu 42988, Korea

"These authors contributed equally:
*Corresponding author: joongeo kang @ dgist ac ke

Cellulose, like most biological materials. cannot conduct electricity and thus has limited
applications as templates for functional nanocomposites. Here, using first-principles
calculations, we propose a thermodynamically viable method for p-type doping of cellulose
nanoerystals (CNCs) via the formation of the capacitive electric double layers (EDLs) at
the nanocrystal surfaces. When clean CNCs are in the solution of [(CF;SO:N]™ (TFST)
anions and sitver (Ag") cations, it is found to be energetically more favorable for the TFST™
anions 1o be adsorbed on the CNC surfaces by nducing holes in the surface states s a
counterpart. The EDL formation between the TFSI™ anions and the hole-doped CNC
simultaneously reduces the Ag” cations to Ag particles for the charge balance. The low
somizatton energy of the CNC 1s responsible for the highly exothermic redox reaction.
effectively inducing the two-dimensional hole gas ar the surfaces and making the CNC

itself conductive.
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