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Fig.1 The diagrammatic drawing of

experimental equipment
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Table 1 The experimental condition

FESFE M0, i /mL MR /C fhﬂﬁﬂ‘[ﬁ‘ltﬂ- /min
UV  microwave
0 3 60
1 3 60 20
2 3 60 40
3 3 60 60
4 3 60 80
3 3 60 100
6 3 60 120
! > 60 20
: > 60 40
0 3 60 60
10 3 60 %0
! 3 60 100
2 3 60 120
13 3 60 5 5
14 3 60 10 10
15 3 60 15 s
16 3 60 20 20
17 3 60 25 55
18 3 60 30 30
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Jo e S A A AT E . AETECN 30 °C, Wsh AR
0.2 mol/L NaCl, 0.2 mol/L CH,COOH #1 0.1 mol/L
CH,COONa MR AW, W~ 1.0 mL/min, #£4
Jit 3R 0.4%, SRASIRIARXT 23— J5T 2t 14 ) SR
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Fig. 2 The molecular weight of degraded chitosan
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Fig.3 Effect of pH on solubility of chitosan and low

molecular weight of water-soluble chitosan
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Fig. 4 XRD patterns of chitosan and low molecular

weight of water-soluble chitosan
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Fig. 5 FTIR spectrogram of chitosan and

chitooligosaccharide
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Table 2 Frequencies of the main signals of chitosan and
low molecular weight of degraded water-soluble chitosan

W fom™ Wz e )

3250~3 450 —OH HIl N—H iR zh

2 850~2 950 TN C—H 45 R 3h

1620~1 660 T T T—C(=0)—NH 45 R 5h
B 11 % C—N (R4 diRzh i

11330~1 600 N—H—CONH I3

1380~1 480 C—H & i R s AAS X FR AR T iR 2

1050~1 200 C—O0—C AR 4EIR SN

890~899 SN TR

223 TG Bi# 5

6 R5c MR ISURIAS TR R X 431 0 2 (R 52 A 2R
W EREM L. HHZE a v LB 1, SeRpER
RO T E o IR 3 BB SE—FBEA W)
TR IR 50~240 CIX[A], X — Bt 22 7e RMEFE
il IR B AR RN 28 Bk i e 25, SRR AR 5%,
B BB B R AR TE 250~305 CIX ], SRR R
HIMEB B s X — W BE T B RO e B A
FIBETF B (C—O0—C Al C—C) TFIA R WL BT, 78
305 CIkFEME, SRR B 450 33%.
5= AN BR 305~600 °C X JA], 33—/ B R 5T

RO AL T B 0 T A PR AL o 1 Z ik Ak e b 4
KB RIT B B, 7E 600 CHF, AR KA TE

% 61.5%.
100

CS:
: LMWCS-1;
LMWCS-2;
: LMWCS-3;
LMWCS-4;
LMWCS-5;
: LMWCS-6

90

R ho o o

(=1

weight/%
n N

(=4

150 300

temperature/ C

6 FEREMEMRENHTEREN TG ik

Fig. 6 TG curves of chitosan and chitooligosaccharide
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The Influence of Multivariate Composite Modifier on Properties of

Waste High Density Polyethylene

ZHOU Leiyong', ZENG Fanzhan', TAN Yuming', CHEN Xianhong’

(1. School of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. School of Metallurgy and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Multivariate composite modifier (MCM) was successfully prepared by blending out method and
was used to modify waste high density polyethylene (WHDPE), while the effect of MCM addition on comprehensive
performance of WHDPE composite system was studied. The results showed that the impact strength of composite
system increased significantly, and the tensile and bending strength decreased with the increase of MCM addition.
The increase amplitude of impact strength and the decrease amplitude of stretch and flexural strength were both
reduced when MCM added quality score was over 10%. Melt index of composite system was generally in the trend
of decrease with the increase in MCM addition, but the increase of MCM addition had no obvious influence on the
fusion, crystallization behavior and thermal stability of composite system. The impact section of composite materials
had obvious ductile fracture characteristics with the increase of MCM addition. However, with more than 10% of added
MCM, reunion phenomenon occurred in the section and the characteristics of ductile fracture gradually began to disappear.

Keywords: multivariate composite modifier; waste high density polyethylene; composite system
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Preparation and Characterization of Water-Soluble Chitooligosaccharides
Produced by a Facile Method

HUANG Haibo"?, ZENG Guangsheng"®, CHEN Yi"?, LI Zhihan"*’

( 1. School of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Guangxi Key Laboratory of Clean Pulp & Papermaking and Pollution Control, Nanning Guangxi 530004, China;
3. Hunan International Scientific and Technological Cooperation Base of Biopolymer Fiber Materials and
Application, Zhuzhou Hunan 412007, China )

Abstract: In view of the fact of natural chitosan being insoluble in water, chitosan was rapidly oxidized
and degraded by microwave assisted H,0,/UV system in experiment, with different low molecular weight water-
soluble chitooligosaccharides prepared, while the molecular weight, molecular structure and water solubility of
chitooligosaccharides were characterized. The experimental results showed that natural chitosan degraded rapidly
within 5 min in the microwave-assisted H,0,/UV system. The prepared chitooligosaccharides had good water
solubility in a wide range of pH. FTIR results indicated that the chemical structures and functional groups of the
water-soluble chitooligosaccharides were consistent with the chitosan raw materials; XRD results showed that H,O,
played a significant role in destroying the crystalline structure of chitosan and improved the water solubility of
chitooligosaccharides. TG results showed that the thermal stability of the water-soluble chitosan crystallization zone
was deteriorated after it had been destroyed.

Keywords: chitooligosaccharides; microwave-assisted H,0,/UV system; structure characterization; water-

soluble evaluation
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