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AL AR E eI A K O E Tk, HDPE
(50009) A FE A4k T A imik TABRA A .
1.2 SEH/HDPEE &+ #8041 &

$ HDPEFIJE 43 42 52 56 i 7 (& DI A FE A I
AR AL (XSS-300, i BH AR 38 WL 3 & A BR A
BN AT IE R IR, #5360 r/min, R 180 °C,
1456 min, il 75 A5 [FVE R & &t (wyz )1 HDPE/TE
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#* 1 HDPESEHEAMHELLR
Tab.1 Proportion of HDPE/ starch composites

VEM i (wyep)  starch weight

Owt%  20wt% 30wt% 50wt% 100 wt%

HDPE/EH

HDPE/starch 100/0 80/20 70/30 50/50 0/100

1 45 19 &2 A M BH 4 DHSSE 56 1 W ML (ZST-
5-C, IR B BB AU AT PR 2> 1) 28 A Jl o of
A
1.3 HHBRIES MM GE

S480017 & ST 414 ¥ 52 2 5 (SEM2, S4800,
HAY), MRS A W, WrimRmmide, SH
52 [ 7€

2R AR AL (DSC, Netzsch 204F1, &
), HDPE/EM & & A kR I GE 53 7K FHDSC
AR, AR, N EIRQS OTHEZR
180 °C, FHE#H KA 10 °C/min, H A iF = H50
mL/min,

S (XA AR

obs

0 AHj 0
‘YC(A)::< AE¢?> x 100%
A, AHPP SRS, AHP N 100%5E 4245
ARG YR RGO AH D $9293 1/g™),
A 1224 AL (DMA, Netzsch 242CH!
TR, PR, RAMIE A1 Hz, A3 °C/min
1) T M —184 °CTF E 160 °C, I 5E & A 41K
Bl AL R A FE B T B 1 AR A
INSTRON-4466%4 77 G i 5 #L (Instron 44667
FH), RAPHE . RIEGB/T 1040-200645 i
WA B W Rk U 22 5 5 0 Dy 41 K 3 (e 1 2R 100
mm, $7f{ B 450 mm/min).

2 4R

2.1 HDPELEMEESMERIREMRE
HDPE/JE ¥ & A #0728 P 58 i 1A v % 40
TAEALRAE , K— 2 LR & A HDPE/JE 1) #1 )
IMARERZE, H W M2 30k B B4k
THIBH S, HesE 20w ETEs SRR UG 1A A,
PR TR, MBS SIS N 5 T sl
PR, FEHARIRaS . 4iHDPEFHDPE/VE &)
HAEMBEBALE B WA — g, R5
FH A TG Ik 2 . 2 HDPESR KL 2K
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Fig. 1 Torque and time relationship of
HDPE/ starch composites
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(a) | hm
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Fig. 2 Transmission electron microscopy for
HDPE/starch composites
(a) 0 W%, (b) 20 Wt%, (c) 30 wt% and (d) 50 wt%
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A b B HDPE B 45 @l B (T, 1o IR 7 1) B
3, EE TR, 45 RE R % . AiHDPESS
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Fig. 3 DSC analysis curves of HDPE/ starch composites
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Fig. 4 Degree of crystallinity for
HDPE/ starch composites
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Fig. 6 Mechanical tensile properties of
HDPE/ starch composites

*2 EM/MDPEE &K 1S A
Tab.2 Mechanical tensile properties of

HDPE/ starch composites

Wi/ Wt Wi %454 71/ MPa W7 2K 2 /%
starch weight breaking strength elongation at break
0 435 781
20 20.5 58
30 22.1 24
50 18.1 23
100 6.4 54
3 Wik

MR AR RE 44, 4EHDPEFIHDPE/VE ¥ &
G M ORHESB AL BY B WA — AN 4%, 4liHDPE
I RAAE 220760 Nm, 8K 5 $HUHE 3T [ 36 2] °F
A, FHTASHAEL NS Nm, SRS 5
WFFEAE R — 3wy 50 W%l , e RHIE 20
13 Nm, P26 Nm. Z3EM tEE 1
025 PERL G 0 S A, A R ) 4 R, ]
TER 5T AA B T2 A MBI T AR

MLULEE ¥4 73 ¥, 5 4iHDPEAH H, HDPE/
VE KD S5 B RL BT TR RCRE ST, X B T UER ]
ARG A MR PE R 3 o U R 7E HDPEJE (A
BRI, w20 W%l 54 AR e
BIE100 A0, wyeg N30 wt% 150 wt% i &2 4 1k
TE R IE L BROIR JRAR AR, TE 1l — 55 M 4 B8 45
F, HOEHEPR AR 0.6 pmBE N £ 0.8 um, 31X Fil
U — 8 AH 53 B A5 A8 2 TE A Al IR o R OB AL
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LA FERRAL, SO S ELEAS, R TR, B
wie BN, 45 BERRAIR, — 5 & K A HDPEA]
GH/Y, Oy — 5 T TR G AR TE K S HDPE
KO85 mAH B 25, BRI T HDPEK 4 Fiff —
HmA iz s, FEHDPEZS &R, X
5 Wahab%5 P 5% 19 2L VR MO HDPESS 18— 3K .

54 HDPEM Fb 85, HDPE/EH & &+ B Y
Wi 2L 5 ) 55 U PR I B R AL, E R
JEVE K 5 HDPEAFEEAH /0 855, V& By UKL 43 5l #E
HDPE4r T4, HI55 T/ FREAMEAEN, N
TP AR T B RTH, wiey
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GBI X, B2 E AR B E PRI
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B2 A RE Y B RG I B 34 AR g KR SCRk R
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SrECRRLAR B O, VEMAHEEROY 2. miR
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X B Az BREE B s s A 6, B— 1R RN ZE
A FE . Khanna%COEIE B 2R 20 B9 offk AE
HU5 5 R LS 1 S5 REE A . Blwyy
IGO0, 25 S BE TR R, DR 3 B ) e D
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HDPE/TE ¥ 5 G b RL I — B AT A 4 5% A UE A
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Structure and properties of HDPE/starch composites for fishing

YANG Fei ?, ZHANG Min ", SHI Jiangao >, YU Wenwen >, ZOU Xiaorong ', ZHOU Wenbo "*

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: The high density polyethylene (HDPE)/starch composites were prepared by melt blending. The effects
of starch contents on the rheological properties, structure, thermal properties, mechanical properties and dynamic
mechanical properties of HDPE/starch composites were studied. The results showed that the introduction of starch
improved the rheology and toughness of the composites. When the content of starch was 20 wt%, it was uniformly
dispersed at micron -scale thickness in HDPE/ starch composites. When the content of starch increased to 30 wt%
and 50 wt%, the starch exhibited spherical dispersed phase in HDPE/starch composites, and the average diameter
of starch increased from 0.6 um to 0.8 um. The breaking strength and breaking elongation of HDPE/ starch blends
decreased significantly with the increase of starch content. All the blends with different starch contents were
detected to three transition peaks. The vy transition of HDPE at low temperature corresponds to the glass transition
peak of polyethylene, it was related to the movement of the amorphous chain segment, and the content of starch
had little effect on the y transition. The f transition was related to starch phase, there was no f transition for pure
HDPE, and the peak became wider with the increase of starch content. The o transition in high temperature zone
was related to the movement of the restricted chain near the crystallization zone of polyethylene, and it was a
complex multiple relaxation process. Introducing a certain content of starch can effectively enhance the rheology
and toughness of the composites, and this result can provide a theoretical and technical basis for the high-

performance fishing materials based on degradable starch.
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