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Domestic Plantation Resources™!
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ABSTRACT

This research has been carried out to investigate the characteristics of cellulose nanofibers
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manufactured from domestic lignocellulosic materials by mechanical grinding method. The
continuous grinding process was effective for loosening cell wall structure, with increasing
grinding time, much smaller nanofibers were observed. Filtration time was linearly increased with
increasing grinding time for all experimental materials. Relative crystallinity of cellulose was not
changed by grinding process, but increased by delignification treatment. Tensile property of fiber
sheets was drastically improved with increasing grinding time. Fibers sheets obtained from
delignified cone stalks showed an excellent tensile strength. Consequently, it is considered that
this study presented some effective information for manufacturing cellulose nanofibers with

domestic plantation resources.

Keywords : cellulose nanofiber, lignocellulosic material, delignification, filtration time, fiber sheet,
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Table 1. Sample plants

Species Locality
Salix pseudolasiogyne LEv.

Campus forest of Kangwon Natl Univ,

Populus tomentiglandulosa T. Lee Chuncheonssi, Gangwon-do
Hibiscus cannabinus L. Gyehwa-myeon, Buan-gun, Jeollabuk-do
Zea mays L. Namsan-myeon, Chuncheon-si, Gangwon-do

—J

Fig. 1. Schematic diagram and photos of continuous grinding machine. (A) inner part of grinder,
(B) sieve of outlet part

Table 2. Grinding time per unit weight of each sample during continuous grinding

(unit : min/g)
Sample Control 1 pass 2 pass 3 pass 5 pass 10 pass
S pseudolasiogyne 0010 0017 0023 0033 0056
P, tomentiglandulosa 0000 0002 0036 0050 0074 0115
H cannabinus ' 0008 0015 0020 0030 0049
Z mays 0007 0014 0021 0033 0052
2. XE gl "pH 120 meshel A} 23] WH5 3} F, Food Mixer (FM
909T(C), Handi Co., Ltd., Korea)ollA] 120%%+ &
2.1. SAM=E w8kl
% Ao M= Table 13} 2ol F5ME, SAMIL 2.2.2. OIM =4
2 OAYE, &455E7E FAAER o] LslgT). ZEE v} A aE A4 B 7] (KF-20. Korea
Medi Co., Ltd., Korea)& ©]-&3}>] 180 mesh= &
2.2. Al Aetiek. oF 2,800 rpme] HE® a1& 3 HEHE
w Bk B o) sdde] ¢ ol @Y
2.2.1. = =M Mt F92 HHE 7| AH R FUXHA LAY
A28 A RE Axst7] 918kl Cutting mill v A ddgol o g7t v gatE = Aol

(SM 100, Retsch Co., Ltd,, Germany)< ©]&3}o] 2 A9 dely, ZF A5 =E 13]5H 108714
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Fig. 2. Filtration time of each sample at differ-

ent grinding time.
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Fig. 4. Nano optical micrographs of delignified
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Table 3. Relative crystallinity of each grinding sample (unit : %)
Passed cycles S pseudolasiogyne P tomentiglandulosa H cannabinus Z mays
0 505 548 441 495
517 553 408 50.7
5 529 576 500 494
10 531 581 494 551
Delignification 722 747 718 695
120
- |:| o~ S pseudolasiogyne
" HONIU Wood Physics Lakly’ 100 | —+— P tomentiglandulosa
— =&~ H. cannabinus
CELLULOS" “ANOFIBER ﬂ,: & Q - 7. mays
= s
=
B o
N B £
NOFIBE LLULO &
S 40 |
2
& 20 }
CELLL. ~FIBER o
-_.mu“,,,;,_q 0 0.05 0.1 0.15
Grinding time per unit weight (min/g)
A) ®

Fig. 5. Appearance of fiber sheet (A) from delignified Kenaf fibers and tensile strength (B) of fiber

sheets from each sample. *note :
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