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Fig.1 FTIR spectra of nano cellulose treated with KMnO,,
HCI and CH;COOH solutions
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Fig.2 SEM photos of nano cellulose
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Fig.3 XRD spectra of nano cellulose treated with KMnO, and
HCI solutions
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Fig.4 TG curves of nano cellulose treated with KMnO,,
HCI and CH;COOH solutions

0 600

=

E o6l 4400

2 (@]
£ = e
B b
=) =
ﬁé 12+ 4200
i
=

18 1 ! ! 0
0 5 10 15 20
1] /min

El5 KMnO A RAMBEM KT HZMNDTGHZ
Fig.5 DTG curves of nano cellulose treated with
KMnO, solutions

TEQKRAFHER TG, LA30 C « min 'f)
PR TR, 3ok A BN A TR B8] 4 s 7K R S BB
JRE , X AE IR A T B A AP

MEISET LA H, KMnO, 7 8 AL 34 I 45 7 244
K EF 2 2R 1 e KB 0 26 s 7ES. 75 min, E200 C
e 4. HCUMICH,COOH ¥ Wi Ab B T 15 11 4 K &1
AR () E R B R AR E 10 minZe Ay, BI320 C
oAy, M EANTE A 1A% /N 5T 5 451 2% 767 min/e
i, Bi240 CA A . XUt BIKMnO, % i 5 HCLA!
CH,COOH ¥ i Ak 1 BT 15 1 48 K 2F 4k - 1 i 45
FIAS—RE, 7E45 S |, KMnO, 4 B I3 (0 40 K £
Y 0 I LR AL BE T AR I AN OK 27 4 2, {H X R

L7 Yk R A P SR OK R S o1 R v, T
SN HE 32 KMnO, Y5200, 402K 21 4 3R (19 W /K BE )
Sni (E G A R B e R AR S TR 2

3 g

AR ™ FINaOH/ JR 28 TR A M BRI K0 2
BRI, AT 538000, 051 KMnO, %
VO £ 4 R 4G ST TS AOK T 4 R 4
B, 5073, 8%, A5G AR 4E R TG o Al
DL, KMnO 7% ¥ AL BRET A5 I i K 27 4 R BoA
R 12 RE . (HKMnO VA Ak 35T 15 1 44 K
212 Z I XRDIEAT — 2 fit 19 22 06, KMnO, 11 58 %
Al 5 X 47 4 2 1) oAb R BE (EL anfb2# MR8
S 5 B — 25 I

S 3Tk -
[1] GOMEZ C H, SERPA A, VELASQUEZ-COCK J, et al. Vegetable

nanocellulose in food science: A review[J]. Food Hydrocolloids,

2016,57:178-186.

o
B

KALLEL F, BETTAIE F, KHIARI R, et al. Isolation and structural
characterization of cellulose nanocrystals extracted from garlic straw

residues[J]. Industrial Crops and Products,2016,87:287-296.

(%)
[}

MALUCELLI L C,LACERDA L G,DZIEDZIC M, et al. Preparation,
properties and future perspectives of nanocrystals from agro-
industrial residues: A review of recent research[J]. Reviews in

Environmental Science and Bio/Technology,2017,16 (1) : 131-145.

N
=

GONZALO A, BIMBELA F, SANCHEZ J L, et al. Evaluation of
different agricultural residues as raw materials for pulp and paper
production using a semichemical process[J]. Journal of Cleaner

Production,2017,156:184-193.

()
—

MOON R J, MARTINI A, NAIRN J, et al. Cellulose nanomaterials
review: Structure, properties and nanocomposites[J]. Chemical
Society Reviews,2011,40(7) :3941-3994.

(6

=

ACHABY M E, MIRI N E, ABOULKAS A, et al. Processing and
properties of eco—friendly bio—nanocomposite films filled with
cellulose nanocrystals from sugarcane bagasse[J]. International

Journal of Biological Macromolecules,2017,96:340-352.

=
=

MORIANA R, VILAPLANA F, MONICA E K. Cellulose
nanocrystals from forest residues as reinforcing agents for

composites: A study from macro-to-nano-dimensions[J].



AR

TEAR AR 25 AR BRI 0 K TR B2 47 4 3% M R AE 675

Carbohydrate Polymers,2016,139:139-149.

[8] HERNANDEZ C C, FERREIRA F F, ROSA D S. X-ray powder
diffraction and other analyses of cellulose nanocrystals obtained from
corn straw by chemical treatments[J]. Carbohydrate Polymers,2018,
193,39-44.

[9] LIU C, LI B, DU H H, et al. Properties of nanocellulose isolated

from corncob residue using sulfuric acid, formic acid, oxidative and
mechanical methods[J]. Carbohydrate Polymers,2016,151:716-724.

[10] PELISSARI F, SOBRAL P A, MENEGALLI F. Isolation and
characterization of cellulose nanofibers from banana peels[J].
Cellulose,2014,21 (1) :417-432.

[11] ILYAS R A, SAPUAN S M, ISHAK M R, et al. Effect of
delignification on the physica, thermal, chemical, and structural
properties of sugar palm fibre[J]. Bioresources,2017,12(4) : 8734~
8754.

D,

SAURABH C K, MUSTAPHA A, MASTI M M, et al. Isolation
and characterization of cellulose nanofibers from Gigantochloa
scortechinii as a reinforcement material[J]. Journal of

Nanomaterials,2016,172:1-8.

e

ILYAS R A, SAPUAN S M, ISHAK M R. Isolation and
characterization of nanocrystalline cellulose from sugar palm fibers

(Arenga pinnata ) [J]. Carbohydrate Polymers, 2018, 181: 1038—

1051.

[14] ROSA M F, MEDEIROS E S, MALMONGE J A, et al. Cellulose
nanowhiskers from coconut husk fibers: Effect of preparation
conditions on their thermal and morphological behavior[J].
Carbohydrate Polymers,2010,81:83-92.

[15] WANG Q,YU D G,ZHANG L L,et al. Electrospun hypromellose—
based hydrophilic composites for rapid dissolution of poorly water—
soluble drug[J]. Carbohydrate Polymers,2017,174:617-625.

[16] LEITE AL M P, ZANON C D, MENEGALLI F C. Isolation and
characterization of cellulose nanofibers from cassava root bagasse
and peelings[J]. Carbohydrate Polymers,2017,157,962-970.

[17] RAYMOND S, KVICK A, CHANZY H. The structure of cellulose
I : A revisit[J]. Macromolecules, 1995,28 (24) : 8422-8425.

[18] XINGL D, GUJ, ZHANG W W, etal. Cellulose 1 and Il
nanocrystals produced by sulfuric acid hydrolysis of Tetra pak
cellulose I[J]. Carbohydrate Polymers,2018,192:184-192.

[19] PARK S,BAKER J O,HIMMEL M E, et al. Cellulose crystallinity
index: Measurement techniques and their impact on interpreting
cellulase performancel[J]. Biotechnol Biofuels,2010,3:10.

[20] DEMIRBAS A, ARIN G. An overview of biomass pyrolysis[J].
Energy Sources,2002,24 (5) :471-482.

s B #7:2021-03-05

Nano Garlic SKkin Cellulose Extracted by Low Temperature Method and

Its Characterization

WANG Chuansheng, LIU Zhuangyu , BIAN Huiguang
(Qingdao University of Science and Technology,Qingdao 266061, China)

Abstract: The cellulose in garlic skin was extracted by sodium hydroxide ( NaOH ) /urea mixture at

low temperature, and then nano cellulose was precipitated by adding potassium permanganate (KMnO,)

solution with a mass fraction of 0. 05. The nano cellulose was characterized by Fourier transform infrared

spectroscopy,scanning electron microscopy and X-ray diffraction spectroscopy. The results showed that the

crystallinity of nano cellulose extracted by this method was relatively high,reaching 73. 8%. Combined with

the thermogravimetric analysis of nano cellulose, it could be inferred that the nano cellulose treated with

KMnO, solution had excellent mechanical properties.

Key words:nano cellulose; garlic skin;crystallinity ; low temperature extraction; NaOH ;urea; KMnOy,;

precipitation



