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Tém tit

Nano tinh thé cellulose (CNC) dang ndi 1én nhu 12 mot vat liéu déy hira hen, dac biét
v6i vai tro 1am pha gia cudng trong lanh vuc ché tao vat liéu nanocompozit. Trong nghién
clru nay, chiing t6i tong hop CNC tir ngudn nguyén liéu vo trdu, mot phé pham nong nghiép
doi dao tai Viét Nam. Cellulose dugc co 1ap tir vo trdu bang phuong phap hoa hoc, théng
qua qua trinh axit formic/ axit peroxyformic, nham loai bo lignin va hemicellulose trong
ngudn nguyén lidu tho ban dau. Tiép dén 1a thuy phan cellulose bang axit sulfuric (64% wt,
ty 1& khéi luong cellulose va thé tich axit 1a 1g/15 ml) tai 45°C trong 30 phut. Vat liéu sau
mdi bude xir Iy dugc khao sat thong qua cac phuwong phap phan tich nhu phd hong ngoai
bién d6i Fourrier (FTIR), nhiéu xa tia X (XRD) va anh hién vi dién tir truyén qua (TEM).
CNC thu dugc c¢6 dang hinh kim v6i duong kinh va chiéu dai trung binh 1a 8 nm va 480 nm.
Tinh chat nhiét cua vat liéu thu dugc trong sudt qua trinh ciing duoc khao sat thong qua phép

phan tich nhiét — khdi luong (TGA).

Tir khoa: Vo tréu, qué trinh axit formic/ axit peroxyformic, nano tinh thé cellulose, phé
pham ndéng nghi¢p



ISOLATION OF CELLULOSE NANOCRYSTALS FROM RICE HUSK
USING THE FORMIC ACID/PEROXYFORMIC ACID PROCESS

Vu Nang An, Nguyen Van Nhi, Tran Duy Tap, Tran Thi Thanh Van, Ha Thuc Chi
Nhan, Le Van Hieu
Faculty of Materials Science and Technology, University of Science, VNU-HCM
vnan@hcmus.edu.vn, neuyenvannhi710@gmail.com, tdtap@hcmus.edu.vn,
tttvan@hcmus.edu.vn, htcnhan@hcmus.edu.vn, Ivhieu@hcmus.edu.vn

Abstract

The aim of this study was to explore the utilization of rice husk residues as
source for the production of cellulose nanocrystals (CNC). Cellulose was extracted from
rice husk based on the formic acid/peroxyformic acid process at an atmospheric pressure.
This process can effectively remove lignin and hemicelluloses from rice husk. The cellulose
nanocrystals (CNC) were then treated by acid hydrolysis process performing at 45°C for 30
min, using 15 mL of H2SO4 (64% wt) for each gram of cellulose. The material obtained
after each stage of the treatments was carefully characterized and its chemical
composition was determined. Fourier Transform Infrared spectroscopy (FTIR) indicated
that lignin and hemicellulose contents decreased. X-ray diffraction (XRD) analysis
revealed that the crystallinity increased with successive treatments. Morphological
characterization from transmission electron microscopy (TEM) revealed the appearance of
needle-like shaped CNC, average diameter and length of 8 nm and 480 nm, respectively,
leading to an aspect ratio of approximately 60. The thermal stability of the rice husk
fibres and cellulose nanocrystals was also investigated using thermogravimetric analysis
(TGA). These promising results proved revalue of this by-product for the production

of CNC and its potential use as reinforcement in the preparation of nanocomposites.
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