adi.,o"",«dfd/)ﬁ;)(;“»‘;ﬁ,/y

YEY SYVe o VP lies) o o lad udo s Jlo

BIR - (e
OF Gilwdastin § Wb i A 3 Jhuw 5 Foke §ib 1 Sl

¥ P ¥ D *y - \ .
s Ol e ¢ (2505 Lo e o gm Bl (o5 dew e b U (e
SISl gais o850 sliwk Y 5 SLskuk Y (g 1S (g gmeiila-)

OFNNTIY 555 VF oV VY sil o)

PR

35 o3 S lyiets s 5555 5 SlSe ol 5 VU Kb 10b o35 s o sile poly s 4 Jlis S sl b
5T il 5o palie olgs sl s glaaide aiile 4z iy ollss Y gaama (gl i olgo LS Sy lsieas sole yl g o ailis
13 3 G Byt A VL gl L ks i ol 3 ol 03,5 s5ale oSy S gane 5 lal iy
17yl S5 by 01 il gl 1 o 05 ool S b e85 phos (g 25 aor B 5l 5 il (3255
CTEM) 3 (550 oy S LOXRD) oSl 3 il 3 oslisal b ool Jiy 5 sl 56 y,5 adgs Jomy 5 gl 5l
9P 058y S Jelotigan 28 0t (phaasin (TCA) (5l g 09 olkiws 5 FTIR) 4598 Jooi= 50 S0g0le (riwcilo
S olida 1 a0 ol olad g 000 ,5 Jokor ok a3l el Larle sl S5 j9lgms b 5y yud )8 0B 1) (Jli S Jobos 536 3929 5590
aS oo (o 155 OVY hades leaily g FeemYeonm osgaze jo o1 Jobo YoM 5l saS ongaome ;o (Jliwy ;S dsle gl Hlad ol ralS
A 5L )l5 1y 55 50 S ColB Jpame ol anlbosins; o0 5 s e 1 ool i ol 55 L colin

2,00 1) Glewsly 9 (53,5508 Coogad Sl zolaw (S g polie Slaa joeelS 5l ol

ol el )0y 5STT = Iogas (55l yras il jaiir Al ( Sy S Jskes 5 2ol gunds’

Extraction of Cellulose Nanocrystal from Sugar Beet Pulp
and its Characterization

S. M. Fatemi, S. M. Robatjazi *, A. R. Zarei, S. G. Hosseini
Malik Ashtar University of Technology
(Received: 12/01/2022, Accepted: 26/02/2023)

Abstract

Cellulose nanocrystal is a functional material because of its properties like high specific surface ratio, high
crystallinity, and good mechanical and optical properties. It has emerged as a new material class for advanced
military products such as bulletproof vests, fire-resistant materials, propellants, and electronic products. In this
study, high purity cellulose was extracted from sugar beet pulp by soda-anthraquinone pulping method and
bleached to remove maximum hemicellulose and lignin. Then cellulose nanocrystal was produced from extracted
cellulose with 64% sulfuric acid. The resulting crystalline nanocellulose was characterized using X-ray diffraction
(XRD), transmission electron microscopy (TEM), Fourier transforms infrared spectroscopy (FTIR), and
Thermogravimetric analysis (TGA). Transmission electron microscopy analysis confirmed the presence of cellulose
nanocrystal. Hydrolysis with concentrated sulfuric acid increased the crystallization of bleached cellulose and
reduced its size to the nanoscale. The diameter of cellulose nanocrystal was less than 20 nm, the length was in the
200-400 nm range, and the production yield was 53%, which is comparable to cellulose nanocrystal from wood and
other biomass sources. This product can be used in various military applications, including durable and lightweight
composites, surfaces with anti-corrosion properties, and bandages.

Keywords: Crystalline Nanocellulose, Sugar Beet Pulp, Soda-Anthraquinone Pulping, Acid Hydrolysis
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