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Effects of Fiber Surface Modifications on Performances of PLA/Flax Composites

XIA Xue-lian', SHIXiang—yangl, LIU Wen-tao®, ZHAO Hai—pengl, DING Ming—jiel, ZHAO Ya—qi1
(1.Henan University of Urban Construction, Pingdingshan 467036, China;
2.Zhengzhou University, Zhengzhou 450001, China)

ABSTRACT: The work aims to study the effect of fiber surface modification on the crystallization, thermal stability, dy-
namic mechanical performance, dimensional stability and water absorption of the composites. The fiber surface was mod-
ified by alkali, alkali+maleic anhydride and alkali+KH550. The PLA (polylactic acid)/Flax composites were prepared by
mixing the PLA through the melting extrusion. The introduction of flax fibers with modified surface made it easier for
PLA cold crystallization, and made the crystalline structure more compact and perfect. The dimensional stability of
PLA/Flax composite was better than that of the PLA. The incorporation of fibers improved the water absorption of PLA,
but lowered its thermal stability. Through fiber surface modification, the energy storage modulus of PLA/Flax reduced.
The crystallinity and dimensional stability of composites prepared by the mixture of the fibers treated by alkali+KH550
and the PLA are the best, which provides certain experimental and theoretical basis for the preparation of the
high-performance PLA/Flax composite.

KEY WORDS: polylactic acid; flax fiber; thermal analysis; dynamic mechanical performance; water absorption; dimen-
sional stability
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K. ZHEHET PLA/ERBF ST EZES
B, HMROEM . MR Al RA MR T . Xia
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FHHr T LR 4EX) PLA (38 EIALH
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1.1 FERFNER

EEFR BELER, 6060D, ZE[E Nature Works;
WRREF4E, AN 5~32 pm, FHKER 5 mm,
18 LR e SRR A PR A F] 5 RELEM IR (KHS50), B
R TAEMABRA R A L. Hokmir. —
R BB, Bohabral, mit. AU SURFF
BrHidl, TE-34 #1, b2 ToERAL TAHUMAR S B 1
SHRHL, HTF-80-W2 B, i KB4 A BR2AS il 5
MM, Diamond %Y, &1 PerkinElmer {X #5723 6] .

1.2 TR 4ER R E M

1) BlAb 3, fid B NaOH it /050l 5% 3 L K
VWL, B 200 g WREF 4R 0 b 7 h ek =ik,
FEHZEBAKE D, ERAT & AL P HEbric A
AF,

2 ) B Ah 3+ o R A AR B O E R BRI T
TR, FE 60 C T ECH BT ECh 20% M,
AF B H A FHEE] 100 CHERE 1 h, R A kK .
UMK OBEEVE, T R 4Eh5ic i MF,

3) BRALEE+KHSS0 Zb P ¥ AF IMAFEE ., K.
KH550 IREGHWT, WEAUKMERE R 411,
KH550 %8 fin 3 R 0 R ZF4E i 5 1 10%. =il F iR 1
h, 50 CTREN A, L 4ibrich KF,

1.3 PLA/Flax EA#ERIH &

¥ AF, MF, KF., A£4H WK (UF) 5 PLA 7£
SRFFEE i HLP R, Ry —IX 172 C. ZIX
175°C, =IX 177 °C. MUIX 177 'C. FIX 174 CHIN
X 172 °C, YA 150 r/min. BA M EHERK S
BH, UPRIMET, PTG AL gAY, 3 YR
K—EBt 179 C. ZBt 182 'C. =B 182 ‘CHIPUEL
177 °C, FLEWEEE N 55 °C, FHHETIH 65 MPa, £
FEE 18 55 MPa, Frf3idFE R 51 80 mmx 10 mmx4
mm, %K TR [ RE A R o B AR TR
5% il H AR ARIC N PLA/RALFRET4E ( PLA/
UF ). PLA/BRACIRZF4E ( PLA/AF ). PLA/BS -+, 3K 12

Jif 4b BREF 2 ( PLA/MF ), PLA/B+KHS50 Ab ¥ 4
( PLA/KF ),
1.4 Mgk

1) BPEREMR . YIH 5 mg 798 8 B RE S, AR
Diamond B AT, TR AR T #4450 17,
M50 ‘CTHEZ 300 C, fRi& 1 min, MFEHEZE 50 C,
9 1 min, FTHEZE 300 'C, THE. FREERL Y
10 ‘C/min, f5%|H DSC k.

2) SEEMERRIMK . YIS mg V¥ B BIRE
T NETZSCH TG 209 RUEHrH, F R
T AT ST, LA 10 °C/min B9 TR HEE M 20 CFH
% 600 °C, 135] TG #l DTG k.

3) KWK RBONE . HEKH 19~20 mm., T h
10 mm. &2~ 4 mm AR B & A PRY-300 U
A, EEJEE N 68~130 C, THEHREE N
2 ‘C/min,

4) ST 2EEREMNA . K 60 mmx10 mm*4 mm
I RE ST B S IAHUAE S3 A A AT I3, I3 2%
R S A, SR BENCh S Hz, R 0.8 N,
I3k 7 5 3 L R 30~130 °C, FHE N 2 °C/min.

5) WK ML . WK K S B GB/T
103—1998 ( ¥R AKX K 75 ), ¥ 30 mmx10
mmx4 mm FIFETE (5022 ) CF TR EE AL,
PRI (my)o BEFERIRIEAE (28+2) CHIZEIRK
Hr, 24 hJFHUE, WRREFKRERRE (my). &
HIAFEEE ML 5 o WAKFE » IR ARXR:
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Fig.1 DSC of PLA/Flax composites during the first heating
process
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x1 E&SMHE—XFIE DSCSH
Tab.1 DSC parameters of PLA/Flax composites during the first heating process

AR

g BORIGRIEIC AERRIIC RAC SRECMAE) RO SRR C
7
PLA 65.9 106.5 168.8 10.0 17.1 12.1
PLA/UF 65.5 109.0 169.0 22.6 25.5 10.0
PLA/AF 64.6 106.8 168.6 20.9 27.4 8.8
PLA/MF 63.4 107.8 170.5 19.0 25.1 8.9
PLA/KF 61.4 103.1 168.8 18.7 23.8 8.8
PLA/Flax —¥RF}HiE DSC Mk W& 2, 4K bLA
AP IS S R A 2 S A T e IR TR FR TR, 4R 4 —"
55 PLA MZSPERRAT | ¥ 45 R B A%, 5 PLA ML, (PLAUF o~ ]

PLA/KF MR 45 fiEEFRAIR T 11.3 °'Co MBHE 150 C
fidi KA KRR, PLA/Flax A% B & K F4E PLA,
HAY4ES PLA MBI, SRl SR, it
Hh, dEEhH T AWE, PLA/MF, PLA/KFE 5 PLA,
PLA/UF, PLA/AF AN[a], e i i AR B o oK KR g
AL, 25U | BB T R, BA
BB K T+l DSC 8055 2, PLA/MF il PLA/KF
(Ve 4 il i 6 L4l PLA 75, RIS S5 R 1L
PLA 5.

PLA/AF /\

PLA/MF /N
PLA/KF ~

60 90 12IO 15IO léO 210
R/
K2 EAFEZIKTHE DSC #h4k
Fig.2 DSC of PLA/Flax composites during the second heating
process

xR2 EAMBTXFIEDSCSH
Tab.2 DSC parameters of PLA/Flax composites during the second heating process

I T T T U T T T
g5 BT FE/C Jgh Jgh B/ C
PLA 63.0 116.8 150.8 157.4 0.8 9.2 11.6
PLA/UF 63.0 122.1 143.2 149.5 0.8 10.1 13.5
PLA/AF 61.8 120.3 149.8 155.4 1.9 15.3 11.8
PLA/MF 61.6 112.9 151.5 159.3 24.6 26.4 10.9
PLA/KF 58.5 105.5 152.4 158.3 23.2 25.5 7.6
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MR TG thR WLIE 3, #AE PR A PLA>
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Fig.4 Curve of relationship between the energy storage mod-
ulus and temperature of composites
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Fig.5 Curve of relationship between loss factor and tempera-
ture of composites
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Fig.6 Curve of relationship between the coefficient of linear
expansion and temperature of composites
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Fig.7 Curve of relationship between the water absorption and
soaking time of composites
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