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Seperation of Cellulose Nanocrystals | solated from Fruit Shell of
Camellia Oleifera Abel and Their Film-forming Property
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Abstract: Cellulose, hemicellulose and lignin, tea saponin and other components were first separated from
the waste in the production process of tea seed oil-shell of Camellia oleifera Abel (SCOA) by using sulfite
predigesting. Then, the obtained cellulose was thermally hydrolyzed by sulfuric acid to produce cellulose
nanocrystals (CNC). Finally, transparent films with high tensile strength were obtained by filter pressing.
SEM, TEM, XRD, TG, UV-vis and universal strength testing machine were used to characterize the internal
structure and thermal properties of CNC, the optical properties and mechanical properties of the films. The
results showed that the derived CNC possessed a rod-like structure with a diameter in the range from 6 to
10 nm and a length from 300 to 500 nm. In addition, the CNC belonged to I type cellulose, its
crystallinity and decomposition temperature were about 68% and 230°C, respectively. The CNC film with
0.03 mm thickness exhibited transmittance between 76% and 81% at 600~800 nm wave-band with a tensile
strength of 75.6 MPa. So, the CNC has a great potential for practical application in the field of food
packaging.

Key words: shell of Camellia oleifera Abel; nanocellulose; transparent film; ecological packaging material;
functional materials
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FRAHE]

Biosafer1200-98 #A 7 ii 40 M i ( R E3% K
/37 ); D8 ADVANCE X HF4k £ i A7 % (7
Bruker A7) ); SDT Q600 #EH/MHHY ( FEE TA 2
A ); JSM-6510 f9##i L 7 B8 . JEM-2100 35 5 HL
TR ( HA JOEL A\l ); AG-IC50kN HL 7 HE
BEEHL( H A Shimadzu /A F] ); SPECORD 210 PLUS
SEAM-AT LA G EE T A8 Analytik Jena AG A ] ).
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5g B, MAZIBEIGERZEER T, A 6 L 208
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B R T E WIM A R g K AT e £, R,
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Pl Cu K, (1=0.154 nm) N¥EAF, FHEATH A 20)7E
Bl A 5°~50°, AR 0.04°, HHHEE 0.02 (°)
Iso ZEERE (Crl) MITEAKYE Segal Z5 /A5,
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FREL 5~10 mg AU T8 5 A0 45 S 72 40 K 41 4
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FEPERE o M S5 - A AR, N, T it 4 25 mL/min,
M 25 *CTHEZ 600 °C, FHEHE A K 10 °C/min.
1.4.5 Hghaeae

K LT T BRI IS AL A2 T AR AT AR AR R
WA S22 e REN Y MK S fEIREE (25 °C
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FRFEL A 40 mm x 5 mm K FEIE 2%, i 100 N A9f%
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1.4.6 5 HAE M X

K LA FE N BE T i 5 SR 7 40K £ 4 2K
PEHEAT A, PRI E S 200~1000 nm, FHE
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2 #R51He

2.1 JEREIR S 5
Kot v 2% S5 A Al Ak ad B b Ak 2R 2 A AR A R AT
Tortr, SRR 1R,

1 MR TR AL Y BEA o 4100 B 34

Table 1 Chemical composition of SCOA at each stage of
treatment
AGTIES w CIZERT w QIR
) 1% GEHER ) 1% HHEE) /%
FYER 17.8 65.6 84.0
YR 19.5 11.6 —
A% 22.6 14.0 —
KW 15.8 — —
TR 8.5 — —
K5y 1.5 1.2 1.0

T —FR AR .

T 25 4 35k 2% S 5 R R A A Ak
22.6% MR E | 19.5%M L4 17.8% ML 4E %,
T AT A Ak A 4 R YRR R, T
A% SR 50 20 W IR v T2 A A AR A U 1 Ak B
G, ARLFHEA Sy, AR W RTR . KE AL
PR PRIE LB, ARG A YR TN AS R 7L
A 2 2 Yk 3R T S U R R R 65.6% 1 84.0%,
&R 5256 I R A T4 B ki T 2k SR e rp
LY R B a5 5 SE 9K EF 2 R )P 25
22 HMBREABERMAEAREEZHSELEDT

TR ST LF 2 R 5 I A R A 9K £F 4 K 1 72
TESAROWZE A an sl 1 FrR

—

B RS (a); MZRTCLRETMER (b)), i
RRFLAYER () 1 SEM FEI IR 72 90K £ 4
MW TEM A (d)

Photo of raw SCOA (a), SEM images of purified

holocellulose (b), cellulose (¢) from SCOA, and
TEM image of CNC (d)

Fig. 1
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Fig. 2 XRD patterns of raw SCOA, purified cellulose and

CNC
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Fig. 3 TG curves of raw SCOA, purified cellulose and
CNC
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Table 2 Mechanical properties of different films

PR RiflRE IR

/(mm/mm) /MPa /MPa
0.02 mm 44K ETF 4R 0.03 70.1 5050
0.03 mm KR4 HR 0.04 75.6 5200
0.04 mm K4 % 0.02 66.6 4400
0.03 mm PLA /i 0.04 36.0 4600
0.03 mm PVA [ 0.03 47.2 5100
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A5 B AR 28548 1 [R) R , 3 ELA R4 1 6 3 T - 2
Y —k, PRI 7E 24Pk BE I3 P 26 B0 1 O 4 i )
PHPERE

a—0.02 mm; b—0.03 mm; ¢—0.04 mm

P4 ANTA]JEEBE R 8 SR e 40 K 21 4 28 v 114 1 2L T fROWL I 25
Fig. 4 SEM micrographs of fractures surface of CNC films with different thickness
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Fig. 5 Demonstration of the derived nanocellulose as a
building block for the transparent nanopaper, (a)
transmittance curves of the nanopaper, PLA and PVA
film, (b) digital photo of the transparent nanopaper
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