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Study on preparation and property of polylactic acid/wheat
straw powder composite

Bi Yongbao Yang Zhaozhe Xu Min

(Key Laboratory of Bio-based Material Science and Technology of Ministry of Education,
Northeast Forestry University, Harbin 150040)

Abstract The effects of the content of wheat straw powder,coupling agent (KH550) and plasticizer (PEG400)
on the properties of PLLA (polylactic acid) /wheat straw powder composite were studied by single factor experiment. The
results showed that the mechanical properties of composites were decreased with the increase of the content of wheat
straw powder.With the content of 10wt% wheat straw powder, 90wt% PLA,6wt% KH550 and 1wt% additive, the
tensile strength, fracture tensile strain, flexural strength and impact strength of composites were 38. 0MPa, 40. 0%,

60. 0OMPa and 14. 0kJ/m?* respectively. The composite showed good mechanical properties.

Key words polylactic acid,biomass polymer composite, mechanical property, microstructure

ARIBIL G M BHCWPCO) JlH LIRS W) h
AR IEIAARRS A 7 A5 AT S5 A4 25 4R A D
Tk B A AR bE 5 IO XU AR Y. S WPC
Z R B L TN s T 3R G804 25 8 ] B ik A1 4k
P AR Ol R B ORE, X BR B RS g, RFLIR
(PLA) i TR0, al H4E A A BV 4r O A
LG 1) T 24 SO A BE L WERR O die A i R R 9 2R
Yk file M4 B, B PLA 5 RS AF %6 05 28R ) &%
PLA/ A R85 525 #4RE, AN AUAT LAREAR B AR i 7T LA
W/ 2 R MR 2 PR R 9 25 s YR B R L, AR
WEFELL PLA Sy 64K, 22 75 b D ST AR L ke 38 DI 2 110
FHA S OF X PLA/Z2H 8y 54 6 RHB 804 i LA
P R FT T A RSB A R (KHS550) F1 3 9 5
(PEG400) By Fl 1 %f PLA/Z T ¥ 52 5 A RHEBE Y
S I A BRI S SRR AT TR

HEWA e m S AR 55 2% & Wik 4: 5 H (2572015AB23)
EE B A BS99, T LB+ BF 5 1 AL R R A kR,
B R ANFR963-) 20, HUZ W5 Mo A W S 2 A R,

1 LIGE 4

1.1 ##

R K (100~120 H) BG4 R A B % A R
] R LR (4032D) L AR SE T 1 A 28 R IR B2
A - N S O RS REE (IEE], KH550) , 11
WAEAL T s B 2 8 400 (¥ 5], PEG400) , Kt
G AN THF I 5 2 20 s I ¥ 7)) L Wy R 2 4

N5 A
1.2 &%

HL PP I B KT R 4 (DHG-9140A A1), |
—H B 22 A AR 2 W) s IR A L (SHR-10A
) 5K G T VD SR LA AT PR 7 5 DU 9 )
Br ML (SISH30/SJ45 ), B AR S AL 5 28 K}
JE S RSB (SL-6 L), W I Vi e S ) it A BR 2%



.+ 270 - o T BB ow 5 46 &

a7 RERIAENL (HY-W &), K #3856 AL A R 52 4
o5 T RE S 2F R AL (RGT-20A AD L IR I i
K& IRAN A A IR A w5 4 A 2 b i 3 38 ML (XT-SOG
R A b AR AE 7 2R g6 WL A BR 2 /5 43 3 P i
B (SEM, QUANTA200 #), 3 [F FEI 2 Al ; fig ¥
HASAL (AR2000ex 1), 5 H TA 237,
1.3 E4MBMEE

W5 22 F% 0 R A R B IR 3 KT B A (DHG-
9140A BY, I g —ERL 22U A FRA 7D 103°C 84
T E K 3% LR i m A B & B KHS550
(DL 1) PRk Ak BEOE T4 240 MG 6 1 FC 7 PRI
A, PLA, PEG400 J B 57, R H & & 1R & Hl
(SHR-10A #Y, 3 52 45 17 3 V0 ¥R LARCA FR 23 /) 3
SR A 30min ¥ B AR G J5 B9 W Rk SR T RUIR AT 98
BB ML (SISH30/SJ45 B, 19 50 ¥ HLBR) ) 45 fil
T RL , U BE T B RL B AL B A5 XU R T o i R
150°C .160°C ,165°C ,170°C ,170°C .165°C .160°C ,#]L
Sk 155°C SR I R B RL s 7 i AU HIL (SL-6 AL, 5 IR
VR R BB AT BR A FD UK Amin 2 K 4min A
B RIHIAS PLA/ Z RS ¥ 2 &40k,

1 PLA/ERMESHMNEAC

dS EMK/% PLA/%  KH550/% PEG400/% Bh#l/ %
1 0 100 0 0 1
2 10 90 0 0 1
3 20 80 0 0 1
4 30 70 0 0 1
5 40 60 0 0 1
6 10 90 2 0 1
7 10 90 4 0 1
8 10 90 6 0 1
9 10 90 8 0 1
10 10 90 6 5 1
11 10 90 6 10 1
12 10 90 6 15 1
13 10 90 6 19 1

TE: Q&N % (we, BUsd 1080 R D

1.4 HHEBMK

K LT RE J1 24 R HL (RGT-20A A, 3R Il
B #s SR AL A A B /D LA b i e L (XT-SOG
AU AE AR AR Ty R 56 HL A PR ®)D # B ASTM D
638—03.ASTM D 790—03.GB/T 10432008 #5
VT A 5 2R A7 e iR B | i R o o R R 1)
K. RSB F 25 (SEM,QUANTA200 i,
EE FEL 28 1) XFBE & 0 o0 T 550 3E 17 0022, i ik
HLE 12. 5~15. 0kV, 2R FH e 5% i A8 {1 CAR2000ex
R, SEE TA A ED XA a7 3 A28 M ek, iR B
N 200°C L JFRILH 0. 6283~628. 3rad/s,

2 #FR5iT®R

2.1 ERMAEN PLA/ERMESHMB HEN
BE 1Y 22

1E KH550 &4 6%, PEG400 FiH#& H 10% .,
BRI A& R 1% %N AR ZZ RS & PLA/ZHS
MEG MBI = ERe A b & W 1. MIE 1
() B 1(b) AT LA H L Bl A5 22 75 00 & N 0 %0 384 in
) 40 % &N PLA/ZZ RS 8 52 6 M BHE B A 5 B
Wi S 7 ol 07 AR 5 i R o o o R Y R T RS
LM R 10% %4 F . PLA/Z R M E & #
AL A5 B2 | DT SR AR S i e R R e ok i
43518 38. 0MPa,40. 0% .60. 0MPa, 14. 0kJ/m* , B
FEAEREI ., ZFE N B X PLA/ R E A H
B Ty 2EbERR R W B . DO E R R R,
FL AR, 5 PLA LR AT 25, B E B2 A
VBT 158 B 257 o oy A AR R v A ORI O R A TR 2
b 5y e M VR R B 4 2 o R AT 1 R R 1 I T 4
o BRI 2 AN RS R R T AR A RL SRR
W R IL S 5 Y B o F N B oy T R AU SR TR
WPt — A RN TGRS, T35
PLA/Z 4K B A MR J1 2 M REREAR .
7.0

16.5 s

16.0 <
-55%(
e

0 10 20 30 40

FREM R % 4

C 40
p: 901 35 "T;
= 80r 30 &
2 g0l 25
= 70 3) 20%
= 60 15 24
i @ . . liosE
50t s |5 =

40— 10 20 30 40
EZRB IR %
K1 KRIEZER# R PLA/ZRBE SR
J12#ERE R AR fh il £k
(LR s 5 2 W 4 hr A N, A8 5 3. 25 sk B3 5 4. o e 3R )

2.2 ERMAEX PLA/ZEEMESHAMUE
AR
KH550 & 5 6%, PEG400 H & 10%, Bf
RN TN %M T, KRB MEZ T (2 8 10%
IR (D) PLA/Z 58 E 5 MR SEM K LA
2. MK 2Ca) 7] LIE H  PLA B84 A 2957, W7 18 1%
L R N <3 U P = W PS o s TR el S T e S



55 8 4] BROK R4 RFLIR /2 A S R ] o B RE BT S < 271 -

WIAE A Z R B IA RIS LT 28 PLA B P &8 89
SEERm B MW A R, K 2
(b)Y FT LU GBS T 10 00 B 22 T B o £F 4 9 il 1 B
AR W AR A K A W JF BT 4E S PLA W
JhE S A S 4 fk T A B0 L A7 20, U W] A A B i
ABEAR TR RSG50 IR A Z B 5 PLA
S I R R 22 L A 28 N 23 BIOR 24 50 368 LAY

Bl 2 PLA/ZRi#EAMER SEM K
CCa) RIAMAERER s (b BN 10 % /58]
2.3 BEFAEX PLA/ZEEHESHMBARAE
5% B % T

ZREH AN 10% ,PEG400 HIH& R 10%, Bl
RN 1064 A RMB IR H & PLA/ZF5 8
BAMER SEM EWLE 3. MWE 3T LA H L 7F
WA WS I EE ] KH550 Xt 22 £ 8y E 47 i vk 19 45 1F
T EZRMTE PLA AR 78— T2 1Y I 58 . 22 5 8
B B PLA B 56085 56 4, W 1 BE % & 3 2F 4k
HA A IR R T, LT 4 S PLA B9 % i
A A8 R R A 24 40, Ul B 9 & i 45 5 71 55, RV 3
B A 25, W 3o AT LR WL 7R In 6%
KH550 21T, Z f B 78 PLA R i th 43 A AH XS 1
A1 Am BB G0E/0 L IF H PLA B 078 2 7% 0 % 1
OB R FEA RN AE Wi B 75 4, F 4t s T4k
W, A Al D BRI I 6 26 1) KH550 , X 42 5 7 A

Bl 3 AFEEIEBER HE PLA/Z D E &4 EE SEM B
[KH550 A& : (O RBML (DRI 2%, (OWM 6% .
(D 8% ]

PSS A RIS . B 3(b) 5 3(d) Al
PLE BRI 2% .8 % By KHS550 X 2l 745 19 AH 4 48 45
PEAETE— 2 R0 AN G 6 %6 B9 7% A R
JRAE S KH550 B8 2> i, KH550 ANREA 2 4
R Ry 10D, WS I dk ik 22 55 A T S AE L R R DR R 2
TR EWER RS PLA MR Rimas &,

3 it

K H . PLA . KH550, PEG400 ., B # , i%
Uil 1% PLA/ZZ # k¥ 2 & M KL, JIF X 22 8 k.
KH550 . PEG400 ., B 7l /) FH it X} PLA/Z #5 M 2 &
MBI AR R 2 HEAT T 4R 9. SRR
MRS 2553 PLA/Z /K E & MR )24
REREAIC, X P oy 22 R 0 I %, LU IG5 PLA 3%
A IR AH 750 22, 22 5 W3 764 28 v 4 80 TR e o 79 4 5 T
SEA AL Ty e R B G e A AL (AR R )
JIEE S SRR IS £ WS I KH550 7] LU4E =5 PLA/
EEMmEAMEW =R EL &R
10%.PLA H & & 90% ., KH550 H & & 6%,
PEG400 H& K 10%, BIFI &8 1% %448, 615
B PLA/ R0 & A b RE $r A 5% B2 | 7 24 47 1 i
st um BE RN b o SR OBE 43 %) 38 B 38. OMPa,
40. 0% .60. OMPa Hl 14. 0kJ/m*. PLA/Z# ¥ &
AR R B 2 R L B R RS R

2% 3k

(1] BB MEAREE AR S G OB % M 68 09 BT
FE[J]. kR, 2010, 38(2) 1 36-39.

2] TEREEL IMGRLL, 4 . Tl 3% 38 A= Wy 6 ik 1 90 - 2R 3L iR WF
FEit R L1 ] R Tk, 2003,31(5) : 61-65.

[ 3] Kristina O, Henrik L, Allan H. The nature and location of
SEBSMA compatibilizer in polyethylene wood flour compos-
ites[J].Journal of Applied Polymer Science.1998,69(1):201-
209.

[ 4] Gui Zongyan, Xu Yuanyuan, Gao Yun. Novel polyethylene
glycol-based polyester-toughened polylactide [ ] ]. Materials
Letters,2012,71:63-65.

[5] BRIk, M. R iy R 0 55 R 45 & 3 1= oh s ) .
kLTl ,2006,34(S1) :221-223.

[ 61 RME. AR OB K 8RB AR 8 52 5 MRS R R T 20 B
PERERFFELD]. M 5L« W 50 Rl K%, 2010,

(7] ZA0kfkbe (B E60 Stk A ks / HDPE & & 8 #Hag RF 52 [ D] b
IR FRAL B K2 L 2010,

[ 8] Koay Seong Chun. Salmah Husseinsyah, Hakimah Osman.
Mechanical and thermal properties of coconut shell powder
filled polylactic acid biocomposites:effects of the filler content
and silane coupling agent[]].Journal of Polymer Research,
2014,19(5):990-996.

Wrfs B #1:2017-04-05
EF B #1:2018-06-04





