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Preparation of Sphagnum Nanocellulose and Its Application in
Sodium Alginate Composite Films

LIU Zhenhua, XIE Wei*, CHENG Ning, GAN Xiaoting
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ABSTRACT: The work aims to Select sphagnum as the representative plant of the Bryophyta, discuss the feasibility of
preparing nanocellulose from Sphagnum, and investigate the application performance of the prepared Sphagnum
nanocellulose in the sodium alginate composite films, so as to expand the potential applications of chemical inclusions
in bryophytes. The cellulose component in Sphagnum was extracted by soda pulping, and further transformed into
nanocellulose by sulfuric acid hydrolysis. The prepared Sphagnum cellulose (Sph-C) and Sphagnum nanocellulose
(Sph-NC) were characterized by Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD),
thermogravimetric analysis (TGA), dynamic light scattering (DLS), scanning electronic microscope (SEM) and
transmission electronic microscopy (TEM). The mechanical properties of the Sph-NC/sodium alginate composite film

were tested. FTIR showed that the non-cellulose impurities could be effectively removed from the Sphagnum by the
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alkaline treatment. XRD showed that the crystalline forms of cellulose in Sph-C and Sph-NC were both cellulose 1. In the

TGA, Sph-NC showed reduced thermostability whereas a higher residual mass. TEM observations revealed that the

diameter of the prepared Sph-NC was approximately 21.5 nm, falling within the range of nanomaterial sizes. The tensile

index and bursting index of the sodium alginate composite films increased by 21.2% and 15.7%, respectively, upon the

addition of Sph-NC during the preparation process. It is concluded that Sphagnum can be used as a source of cellulose to

prepare nanocellulose and the prepared Sph-NC plays a reinforcing effect on the sodium alginate composite films.

KEY WORDS: Sphagnum; nanocellulose; characterization; sodium alginate; composite film
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Fig.1 Images of Sph, Sph-C and Sph-NC
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Fig.2 FTIR spectrum of Sph,
Sph-C and Sph-NC
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Fig.3 XRD patterns of Sph-C and Sph-NC

2.3 AREMSH

& 4}y Sph-C #il Sph-NC AY#K & (TG ) th<k &
PREHR (DTG) k. 2 MRS DTG £
AP ER 3 2 4N BH I i R I L G 2 ANk I BT X
A5 )k . MR /N T 150 °CR, BESR S 25 H
TKFNE K 5 AETRLEE X 0] 150~400 °C, FE i L4k %
RAMETT T . MR TBK L LI PR R A — R 5]
S, [, CHy. CO. CO, LR S E Y,
454 TG 5 DTG HHZEnT LB H, 150~400 °C A & Y
FEPREXE, MEEXDIRTT, Sph-NC ByALL4h
O3 B S EIE T Sph-C 1Y, XA AN, MIE
Sph-C, Sph-NC ik i R T2 /N A 22, K T gk
T2 AT B it e PR S (TG ik,
800 °C ), Sph-NC 9 [ {4 5% £ %4 10.2%, /& T Sph-C
FIEARR R (4.0% ), XT IS, AN HATEER
JRRAT 2 A4 — IR EE R T 45 mIX A L], RefexT
PR R R E R s R MK MELF g R R 5
TRIRIE A S T Ak e 4 Z gt



a5 FH 1M

XPRte, M. PEREEPR LT R I & AT ERR N2

100 |
80 L
S
ﬁ 60 |
K
=
B 40|
20
Sph-NC
1 1 1 1 Sph-c
0 200 400 600 800
R’ EE/,C
a TGHlZk

A A A A ST - 69 -

0
% 057  sph-NC
g
H
w101
g
i
ié 154 Sph-C

_2'0 1 1 1 1
0 200 400 600 800
R BE/PC
b DTGk

Kl 4 Sph-C Fl Sph-NC fy#KTE (TG) Mgk KK E#ER (DTG) Mk
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Fig.5 Particle size distribution of Sph-NC
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Fig.6 Morphologies of Sph, Sph-C and Sph-NC
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