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Preparation and properties of chitin micro-nano fiber/polylactic acid composites
SUN Shengjie, MA Jieru, LI Hang, MA Mingjie, GU Xinliang, XU Zhaoyang, CHEN Chuchu
(College of Materials Science and Engineering, Nanjing Forestry University ,Nanjing 210037, China)

Abstract : Taking self-made chitin powder (PCH) and chitin micro-nano fiber (MCH) as reinforcing phases for blending and
extruding with polylactic acid (PLA), PCH/PLA and MCH/PLA composites were prepared, respectively. The effects of PCH or
MCH on the microstructure and various properties of the composites were studied. The results show that compared with PCH, the
interface between MCH and PLA is more closely integrated. When the MCH content is 10 wt% , the MCH/PLA composite has a
maximum tensile strength of 29.25 MPa and a maximum tensile modulus of 1 657.3 MPa, which are 68.5% and 34.6% higher than
those of pure PLA, respectively. Its storage modulus at —30 °C is 4 406 MPa, which is 16.3% higher than that of pure PLA. When
the PCH content is 5 wt% , the tensile strength of PCH/PLA composite has a maximum tensile strength of 20.27 MPa, which is
16.8% higher than that of pure PLA, while the storage modulus at —30 °C is lower than that of pure PLA. Both PCH and MCH can
reduce the linear expansion coefficient and water contact angle of PLA , and improve PLA water absorption. When the MCH content
is 10 wt%, the linear expansion coefficient of MCH/PLA composite is reduced by 35.8% compared to pure PLA, effectively improv-
ing the dimensional stability of the composite. The above results indicate that MCH/PLA composite with 10 wt% MCH has the
potential to replace petroleum-based plastics in biodegradable packaging and other fields.

Keywords : chitin ; chitin micro-nano fiber ; polylactic acid ; mechanical property ; dimensional stability
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Fig. 1 Preparation process of PCH/PLA and MCH/PLA composites
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Fig. 4 Stress-strain curves of composites

#1 PCH/PLA R MCH/PLA 8 & HHOR HMERE
Tab. 1 Tensile properties of PCH/PLA and MCH/PLA composites

Samples PCH or MCH Tensile Tensile modu-
mass fraction/%  strength/MPa lus/MPa
PLA 0 17.36£1.32 1230.9+40.4
PCH-2/PLA 2 19.95£1.51 940.5+20.1
PCH-5/PLA 5 20.27+0.95 1 104.0+£32.1
PCH-10/PLA 10 19.90+1.12 1308.6+19.1
PCH-15/PLA 15 19.69+1.27 1319.8+33.7
MCH-2/PLA 2 22.59+1.09 1081.5+17.1
MCH-5/PLA 5 23.56+0.89 1 245.9+25.8
MCH-10/PLA 10 29.25+1.02 1 657.3+46.4
MCH-15/PLA 15 25.71+1.13 1420.7+31.9

40 BUK 5% IF, PCH-5/PLA 7 {5 B % K, Ky
20.27 MPa, 3 PLA T+ T 16.8%. 24 PCH Y5 w43
B — R 2 10% 5 15% 5, PCH/PLA s Ji
W& A REAK, 298 19 MPa, {HIKT 2L R I 25 FRAIG, iX
A BEJE K PCH 7F PLA SE{KR R Z AR IR . K 4b 4y
Br T A JAl 4 & MCH % PLA BB aR 8508 45 3%
B, B % MCH & & B934 K, MCH/PLA & & # BHP
P A B AR AR SRR I 5 50 B R R
2SN BT 1= 438 10% [ MCH B}, MCH-10/PLA $i7
s B AR PR TR B 5 K, 43901 R 29.25 MPa
A1 657.3 MPa, 55401 PLA (i1 B R i phAs
H R TF T 68.5% F1134.6%. 4 MCH Jfi £ /3 %k
Rt 10% BF, MCH/PLA & 45 B4 B 7o 558 B2 5
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Fig. 5 FTIR spectra of PLA,PCH,MCH,PCH-5/PLA and
MCH-10/PLA composites
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Fig. 6 Storage modulus curves of PLA and MCH-10/PLA composites
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Tab. 2 Linear expansion coefficients of PLA ,PCH-5/PLA and
MCH-10/PLA composites in range of —30~80 °C

Samples Linear expansion coefficient/(10™° K™")
PLA 322.6
PCH-5/PLA 304.7
MCH-10/PLA 207.0
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Fig. 7 Water contact angle changes of PLA ,PCH-5/PLA and MCH-10/
PLA composites within 60 s
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