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LLDPE ) 5 5tz 6( polyamide 6, PA6 WE ekt 2H 43,
SALER 204 ( chlorinated polyethylene, CPE ) M3 %55,
K FBUEAT 5 th AL 4 2 o0 2 4 M) (multivariate
composite modifier, MCM ) , Jf HKH TR IH %
FER ) ( waste high density polyethylene, WHDPE )

MIEkrE, JIRAESR S LR G PR RR A R ET, GA B R
RERER; W5 MCM RN X et WHDPE
HARRTIFERE . IERE . 45 A7 B ooy Wy img
JEHRSEm, LU R8T gtk e’ St

wit.

1 SLIWES

1.1 EREE

LLDPE, DFDA7042 A1, gyl KR A
PR

GTR, 80 H, & EEAR AR .

POE, Engage 8150 B, 3&[E Dow fb27 Tl 2wl .

SBS, YH-792 %, {1 LR ke £l ik T
AIRTHEAF]

PA6, XC030 7Y, #RyH S ACHAARERLEL B A7 B
LR

WHDPE, {HZ i A6 A BR S v .

CPE, Q/HKH &, MBI T A R A

FIH L FEIADURE 264, SR HIBEMATUCRERIH & A FR
YA
1.2 SERRERMNHF

BUEAFEF L, CTE3S A, BMEERNE (Fga)
HUARA R

BRLTE S BURHL, HTFOOW L B, 523 g K AE A
JRe A R

AL il L 7T BRI SR L, CMT4104 &L, R
T = BB A BR 2 v o

PpHEAE A pp B L, 501B-4 B, RN 7
RIS A PR A H

IR EL, XNR-400 7Y, R RAEXIGHLA
R H]

22N FAH R Y ( differential scanning calorimeter,
DSC) , Q20, [ TAfUAFAH],

PHEE/HYL (thermogravimetric analyzer, TG ) ,
STA-449C %Y, f#[% NETZSCH ¥l

R T B8 ( scanning electron microscope,
SEM) , JSM-6700F %!, HAH FHatl,

1.3 MCM H%I&

T ¢ LLDPE, PA6, GTR, POE, SBS. CPE
TERT 7 h J5, #&H; & MCM 6l iy (I
F1) , FRE-—ERSRN LLDPE, PA6 RCEl, MR
nEE RS PLHRE S B rh CRBTR 2% ) B
W% T MRS R AL, 1RA 2 ming 15
JA GTR, R4A 2 min; SRJ5HKKIIA POE, SBS,
CPE, —&IEA 2 min )5, &H; &5, KREGHY
TP RHL RS 22 SUBRFT5F R AL, 7 195~220 CRHFH
A, RIS MCM.

x1 MCM BIFIEES
Table 1 The preparation formula of MCM
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Fig.1 Influence of MCM addition on notched impact
strength of WHDPE composite system
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Fig.2 Influence of MCM addition on tensile strength and
flexural strength of WHDPE composite system

M 2 ol %0, BEE MCM B e sk, 24
RPN AN MR AT PR S open < 10%
B, S o R T R R AR, X
—J& MCM A S {125 i 52 52 W] (% T WHDPE;
& MCM Y GTR KL 7. #4 PA6 S5ILARE Y55
ShvER s, WIS S ARG, HE AL
T, MZ S VE I, XS 25— 2 A8 il
KIBEEE T Y wy0>10% BE, B AR R R
AV AR R R IR AT TN, X R R Bl
MCM iFNE A K, EA AT PA6 LI
GTR 5| AW s B B B, X2 AR REE
(R R R T R AR e 1
2.2 MCM RmEM S A& REREHHZm

& 3 J& MCM ¥ il i X WHDPE &2 & 14 2 #5 fil
R 2.t & 3 AT, B MCM BN E:

MG, AR IGEaEBUSR R NEE. Y
Oyen < 5% B, AR FR 16 Rl E HICT B B Ak
Bl 5, AHH T4 WHDPE, wyo=5% I & 51K & 1)

—45 -



[E 1 % =2 ${ PACKAGING JOURNAL
2018 FE £ 10 % 5 2 HI VOL. 10 No. 2 Mar. 2018

VEREECT B T2 24.4%. X FEZ N MCM iy
GTR J& TR AW, 7ELIRET i B b Akl
MBI SRR R R, HIK, GTR Bk A
AH P PWIEAR , ARSIV ERTS, B kA
e, BFET R, M5 AR R i A L TE 2L
N T2 5% <wyeq < 20% B, AR FR A
oot FAE, X FEREE NIRRT sk {k POE
1 SBS LA ZRNI (1) 434 B 55 K AR 43 o ot
It B LU/NRER LR 8T 5 s AR A4
SIS, AR TR D) AR R AR
M AR R A LR B0 G, JEMIR#N T GTR 72k
B RS B R . 2 opey>20% I, SR FR B
AP BRI T —E IR TR D& R &
AIRZEHE) MCM SN R E— 1k, MCM 7EE
B s 22, ARSI, ik R A%
WAL RGO eAh, Bl (R R o PAG S s,
RGN 200 CHF, PA6 BeA 5E 2 am, FILES T
RIS, HR R RIS EaE— N B

4.5

4.0r

+ (10 min)™)

w
n

g
=3
T

melt index/ (g

N
n

2() 1 1 1 L 1
0 5 10 15 20 25 30
mass fraction of MCM/%

3 MCM FRmE3 WHDPE 8 &4 RIGRITE B0
Fig. 3 Influence of MCM addition on melting index of
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Table 2 Thermal analysis data of WHDPE

composites components

Orien/ % T,./°C T.,/°C  TJC AHJJg" X/%
0 130.5 1614 1182 111.9 38.2

5 127.1 161.8 1182 112.5 39.7

10 127.9 1616  118.0 99.3 36.3
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20 127.1 1617 1179 93.1 36.6
30 128.1 1627 1163 85.4 36.3

T, 7 WHDPE AH 14 il B2 3 T,,, > PP AH A 425 il
T%JEAM&%E’J?HM R

2.4 TG &
& 5 FIE 6 441 WHDPE & &K R TG 4k &
Sy A AR

100 a: 0%MCM;
b: 5%MCM;
c: 10%MCM;
° 80 d: 15%MCM;
?0 e: 20%MCM;
8 f: 30%MCM
5 60F
3]
3
o
fp 40
3]
2
20
75
420 430 440 450 460 470
0 100 200 300 400 500 600

temperature/‘C

5 WHDPE E&#RH TG #Lk
Fig. 5 The TG curevs of the WHDPE composite system
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Fig. 6 The influence of MCM addition on key
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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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