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PP-g-MAH 3 PLA 488520

S TINE - - T
(1. SMER T2 dbl 5vh 4 TRESEBe , BtPH 550003 5 2. ERE GltERE WM B TR AR .G, 5 550014)

FIEE . KA SRATH B ALE AR 3 R R & T B SLER (PLA) A= 3 sk BR BT B4 B A (PP-g-MAH) 22340, vl
et LI R (FTIR) . E (TG) 4473 & AR S AT (DMA) Fedash & F MBI T R F PP-g-MAH &%
5 PLA 71 3 P Ae UL 2E #09 %vf . DMA RI3X % I, M & PP-g-MAH 4% #9342, PLA /PP-g-MAH 334 49 #R
@ik R 453, £ 90 PLA 5 PP-g-MAH 4T 4% LA BAFa94a 5, FTIR 473k 5 T X Fr RAFe A9 52 | T
PLA 54k % A A Bt BT AR B Z M) 09 BRAL R . TG 9 A7 8F LA, PP-g-MAH 49 e AT+ T PLA 4T 46932 3h, 4%
BT LR RO, — R A2 E Edpd T PLA #99#%, PP-g-MAH £ — & A2% EJ2 3 T PLA /PP-g-MAH %449
H AL, RAn R E 4 15% % PP-g-MAH B, PLA /PP-g-MAH 2232449 Tozd #t 0 i 3% JE Ao % Wy TR M AL S350
P&, 5 % d 4k PLA 69 2.83 kI /m’,2668 MPa 42 % %] 5.38 kJ/m’*,2970 MPa, 231425 T 90.1% #= 11.3%, 4233
1h 3% 4P — AL AR, TR AL 200 K 9, K& PP-g-MAH &3 #9350, R XA A A A A BT 2 HBIK, Hm
JRE A # 20% %) PP-g-MAH, B A AR A A0 EiE 2 5 A A 4.5%1077 (em’ - cm)/(em’ s - Pa) = 1.3x 107" g/
(m-s-Pa), 54 PLA AR, 53 THT 74.7% F= 45.1%.
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Effects of PP-g-MAH on Properties of PLA

LiYang', Lou Jinfen’, Luo Zhu’
(1. School of Materials and Metallurgical Engineering, Guizhou Institute of Technology, Guiyang 550003, China ;
2. National Engineering Research Center for Compounding and Modification of Polymeric Materials, Guiyang 550014 , China)

Abstract : Polylactic acid (PLA) and maleic anhydride grafted polypropylene (PP-g-MAH) blends were prepared by melt
blending with twin-screw extruder. The effects of different PP-g-MAH content on the mechanical properties and microstructure of
PLA were studied by FTIR, DMA, TG and SEM. DMA measurements show that the loss factors of the PLA /PP-g-MAH blends
move to the low temperature region, which indicate that the PLA and PP-g-MAH molecular chains have good compatibility. FTIR
confirms that this good compatibility is attributed to the esterification between hydroxyl groups and anhydride groups in PLA mol-
ecules. The TG analysis shows that the addition of PP-g-MAH limits the movement of PLA molecular chains, which improves the
heat resistance of the blends, and inhibits the decomposition of PLA to some extent. PP-g-MAH improves the mechanical properties
of PLA /PP-g-MAH blends to some extent. When the mass fraction of 15% PP-g-MAH is added, the Tozd notched impact strength
of blend is increased from 2.83 kJ / m’of pure PLA to 5.38 kJ/m’, the flexural modulus of elasticity of blend is increased from
2668 MPa of pure PLA to 2970 MPa, which increase by 90.1% and 11.3%, respectively. While the tensile strength is reduced to
certain extent. The barrier performance test shows that the water vapor and oxygen permeability decrease with the increase of PP-
g-MAH content. When the mass fraction of 20% PP-g-MAH is added, the transmittance coefficients of water vapor and oxygen are
45%10™" (em’-em)/(cm’- s Pa)and 1.3 x 107" g/(m - s - Pa), which are 74.4% and 45.1% lower than pure PLA respectively.

Keywords : polylactic acid ; maleic anhydride grafted polypropylene ; interface ; thermal stability ; mechanical property
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Iz B3R 3 25 B ) IRl e R (PP) A
A DA 50 0 v 3 R 3 A I A, X SR il
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MAH # PLA FHRG S, NTTREGS$E 55 PLA 1 7727
PERE. SCHR U BRI R A BRIV E R AL A TR Y
M PLA MR v] DLk 3 PLA 945 Sk ae, #2
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1 ELHZ LA = Ve S R4 73, ke s PLA 1945
mnPERE IR R LA K ) 2= P e B B 98 e A A
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PP : T30S, H EAMKIR A A PR A
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B HHRRHT 80 CHET, 2o E B ¥ Wb A
%%, TEBJE 1 45 ~ 60 MPa, 7T 5 8 Bl e K
SHEFERY 40% ~ 70% , 45 X AR R 150 ~ 190°C , ¥
APEEE] R 10 ~ 15 s, SR J5 R 98 5 n A ZE e TR AR
TR (IR R 23 0 AR N 80%) H ik e 24 h
PITHBR ARG, FF I
1.4 AL MR EAE

LR GB/T 1040-2006 i

Il PR GB /T 9341-2008 it .

Izod Bt 1 o i 3 B #% GB /T 1043-2008 Il
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DMA 3 $51#E K7 Fh sl 2 07 2 8 i
5. HEMBHEZ (100 mm x 10mm x 4mm) $E770
i, MR R 1 Hz, FHE RN 5°C / min, 12 JE
JUFEA —10 ~ 140°C .

TG 5 : AR, FHEECR K 5°C / min, I
FEVLFE R 40 ~ 800°C .

SEM 437« FHAE T A 4 h 5 e, %t
JYE T (A R T T WS 4 JS 7E SEML T AR W T IE 365

FTIR 43471 : SR 74 4 KBr Jk B 5 647
FTIR 3k, Y6 %75 Bl h 400 ~ 4000 em™, i 4 3¢
FH 2 em™ HHH 32 K.

AR 2808 i R R0 B HORRE &
80 CHET, R R, A6 IR BE 2 200°C L R J1 K
10 MPa A4 15 min 2508 N8 SR AR B
7R 25 mm. BN 1.5 mm BYE F . BAE R EEL
ANFAY 5 A s R R, O S8, B AR 7 il
540 T R I R 7R RS A 25 °CRT AR
Bk 50% S5 T LB 24 h, R ASTM D3985—
2005 HRifE, 7E 30 °C A F T #E 1 T4A A0E i R AN
Z: 1 ASTM F1249-2006 5 i, 76 1 & A 25 °C L
XHREE N 50% 4 F ATk ZE s o R E K
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4 ¥z sh W Wi ). 5 PLA #H Ho, PLA /PP-g-MAH
IR Y AE 2923,2854 em™ kb Hi BT A9 45 AE 1% Ui
I, 3X f& PP-g-MAH 43 5 (1) —CH,— 1) il 45 41 5y
Wil . 7E 2951 em™ &b AYHRAE I i je—=CH; Y
TGRS IS . MAH (14 15 1 32k 7 s i 2%
PFF RERE 5 K 43 il s R 5 & A i Ak B Uk
Tl 43—l (] 14 35 (AT s 07 A — 2 R JEE L Rt 35 PP
5 PLA B4R Z 0] () S AH 25 . % PP-g-MAH
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W (1127 em™ A1 1178 em™ Ab ) DL K B 5 0 i i
(1758 cm™ &b ) Ay 045 5 BA S 350 00, 3 3% B 7R S0 56
i BBl A, PLA /PP-g-MAH LR %) ' PLA 5 PP-g-
MAH 4 F4E 0] bk TP BRE R IR A, BT REA
A — PR PR AL SN, 3X IR Ak S 1 & A e %
& HE 43 4% [B] 14 AH 25, oE i 45 7+ PLA / PP-g-MAH
IR T 2E B
2.2 TG o #r
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Y1 TG M DTG & 2 s
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Wi 24, Jor i SR04 26 Bk B P R S T A T A
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40 60 80 100 120
g/ C

PP-g-MAH JE /040 : 1—0% 5 2—5% ; 3—10% ; 4—15% 3 5—20%
3 A[A PP-g-MAH %4 F PLA /PP-g-MAH R (KR FEH Ttk
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B2 ERE TR
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K ZES B 2B [2.37x 107" g/ (m s -Pa)] HHLL,
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MAH 5 PLA 44 ] (%) 55 41 5 i {8 PLA #9 F iH
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HT11.3%, {HRLAHI5E BE 24 — E P B AR
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