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1 E. K8 3 AERABIRA (KH550. KH570. AL71)#0H B A4 4 (flax fiber), 145 2UM T ARA 45 5 A M (PP)i#E
AT G A BIRBOE IR S I A B, R A BUMATE AR L 69 R K 0 RI8E  353.42 ~ 363.35 C,
FRIZAB IR 69 A NFT AT TR Y 4 AL M R R RvR. PR L R F A BIKA & T BRT 5K
M Z 1A 6 R B AR i, B KH570 48 32 69 T2 AR 4T 2 T 41 &-09 2o MHAT e AP 32 A R AE, 2 35.54 MPa. & KH550.
ALTL FOME T R EF 4 5 B4 B AMHARL, KH570 b T AR 4F 4515 R b B AN BA Rt A2 W, B AHH
ETRBEAERI T, EFHRBIRAGNRZ T Lot E 58 0AE.
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Interfacial Compatibility and Tensile Properties of Silane Modified Flax
Fiber/Polypropylene Composites

WANG Ting?, ZHANG Xinyu!, WANG Yefan!, LIU Haitang'?
(1. Key Laboratory of Paper and Biomass Refining of China Light Industry, Tianjin Key Laboratory of Pulp and Paper,
College of Light Industry Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China;
2. Jiangsu Key Laboratory of Biomass Energy and Materials, Nanjing 210042, China)

Abstract: Flax fiber was modified by three silane coupling agents (KH550, KH570, A171), and the modified flax fiber was

combined with polypropylene (PP) to make modified flax fiber/PP composite material. The results showed that the maximum
decomposition temperature of flax fiber before and after modification was between 353.42-363.35 °C, and the addition of
silane coupling agent had no obvious effect on the thermal stability of flax fiber. The tensile strength results showed that
silane coupling agent improved the interfacial compatibility between flax fiber and polypropylene, and the tensile strength of
the composite made of flax fiber treated with KH570 was the best, 35.54 MPa. The KH570 modified flax fiber/polypropylene
composite had the best thermal stability compared with the composite prepared by the KH550 and A171 modified flax fiber.
The differential scanning calorimetry results of the composites showed that the crystallization rate and crystallinity of the
composites were improved by adding appropriate amount of silane coupling agent.

Key words: flax fiber; polypropylene; silane coupling agent; interface compatibility
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Fig. 1 Preparation of flax fiber/polypropylene composite

material
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Tab.1 Composition of raw materials for composite

materials
/g BT
T BREF 4 it 4 NN
KM TR 4E 7
5 1%
EN G U-F 12 7.88 — 0
NaOH &gt  NaOH-F 12 7.88 — 0
KH550 g t:  AL71-F 12 7.88 Al71 2
KH570 2 KH550-F 12 7.88 KH550 10
AL71 8¢t KH570-F 12 7.88 KH570 1

T SRR B DA R AR v
1.4 PHRAYMERERE
1.4.1  JafddE e

B EME H AR RE A 2% GB/T 1040.3—
2006 (ZER} R PERERIMIE 2 3 sy A
FRER &) At A H T RER IR HLE = iR
I E SRR, iAHIEZ A 50 mm/min.
1.42 68 F LMK

FIFH SEM 34 T H5 s Ab 3 0ot 2T 4 26 T 45 ¥4 1) 5
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1.4.3 18 2 ot T e 2191 g0

A{6f R AR L AR 46 21 A1 1S SO SRR 4T 4 34T 4T
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F 5 A U BOE B AR, R R T
i, FAHETEHEA 400~4000 cm L,
1.44 HEHAF

i AR ) WA SRR T 46 . SR M S RRZF
BN IGE AT IRE b . WRREF4E: R
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10 °C/min. E IR eI R IGE SR K
HY 5~10 mg [OFE & B T AR Y, DImadia <
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PR 4 R R . KRR R TG, BT
RAAE T, BL 20 °C/min (3 E M 30 CTHHE
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Fig. 2 Infrared spectra of untreated and modified flax
fibers
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Fig. 3 Scanning electron microscopy images of untreated

and modified flax fibers
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Ehzk
Fig. 4 Thermogravimetric and derivative
thermogravimetric curves of untreated and modified flax
fibers
F 2 RAIBR oM T R A HERFR E MBI S BB
Tab. 2 Related data on the thermal stability of untreated

and modified flax fibers

- WEAR AR 500 CRAMR
f FLFEC HLEC FEAH0%
U-F 334.82 363.35 31.533
NaOH-F 318.46 359.89 33.293
Al71-F 331.79 355.62 23.932
KH550-F 334.47 355.23 12.319
KH570-F 331.18 353.42 14.948
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Fig.5 Tensile strength of composites

ME 5 ATLUEH, KH570-F & &4 R F 58
JE 55K, A 35.54 MPa, Lt 21 5 P 45 1 4z {5 (23.50
MPa)#E i | 51.23%, LLARACEREBREF AR MG E &
FEEH AR 38 (31,11 MPa)#it i 1 14.24%., 5 fh &
Er M RE I A 5E BN COK BN IR KH570-F >
A171-F > NaOH-F > KH550-F > U-F. fEke I
IINIE I T SEMRH R AR GR R . 3X 2 BNt ke A8
BRI I T 3 F I AR BAE 70 . fEAE R %
BER, i AR Rz AN IR 13, EA MR
(R sREE G . BRIk, ARG AT DAVE T I R4
e, WORRNMEG S R4 2 RIS 5, N

TS 2 A PR 75 1 B

N T 2D A WK SR R A BB A i PE ML,
P ERE IR S VY S Ry v R O E DA L G
o3 T 1R o A B T ESOPE BRS R ROV B 5
Wi, Z5RUE 6 Fras. I 6 mLURIIEAEH, R
PR R SRR (0 L Ao T T A P ) T SR LA
S SPARIAZRAR ! FTRER PN v S TP ATSpoip ]
By T AR LS S L S by, R IETE PR, &
PRI, A 0 22 S S 3K Y A ) 5 T Sl
e, MEBEERRIC, Ba TR 4E S RN
AR B . RGBT AL B AR 2T 4, 5 R
P 2 18] R 2E 1R, 3 A Fel e 1 B 7 25038 17 I
JREFYE S RN 2 18] () FEIAR A, $Em T B
7] Fy B 5 ek e 1290,

6 EAMRIMNAREENEARE FENRERFEES
MR
Fig. 6 Scanning electron microscopy images of tensile
section and principle of interfacial compatibility change of
composites
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Fig. 7 Thermogravimetric and derivative
thermogravimetric curves of composites and polypropylene
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Tab. 3 Related data on the thermal stability of composites

and PP
I3 flR BEI°C
FEfm 4 600 CHARMIITETH/%
FIANE B2

U-F 392.87 492.13 2.926
NaOH-F 388.99 474.43 3.718
KH550-F 388.76 468.93 3.600
KH570-F 391.39 475.16 0.805
Al71-F 390.26 474.48 3.379

PP 458.41 — 0

K 7 IR 3 TN, RNIEIBEARIR 20
436 C, HRNMEFENRE N 45841 C. Ha,
RNIETE R TN 00 1K RN TR N I P Al i 2
RIFFIGERS, KRN MEEEN C—C BERENLITRL, TEMK
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ARBR LGSR
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Fig. 8 Differential scanning calorimetry curves of
composites and PP
* 4 EEMHURERGAEREERSITEHEXEIE
Tab. 4 Related data on differential scanning calorimetry

analysis of composite materials and PP

i BRER B ERE B SURC I 1T
FEIC IC 1Q+gY P BEIPC PEI%
Q-9
D)

U-F 119.82  163.25 45.87 35.26 4343 4297
NaOH-F 120.34  163.60 42.78 32.47 4326  39.57

KH550-F  120.16  163.55 52.56 44.15 4339 5381
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KH570-F  120.54  163.28 45.76 38.07 42.74  46.40
Al71-F 120.50  162.71 43.99 39.40 4221 48.02
PP 11585  162.73 75.66 63.95 46.88  30.89
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3 &
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BRI (31.11 MPa)tEaR 14.24%., fik ke fB 7
MIINIE N T 2 FIE A BEAE R J1. FEAIRIZ6AE T
P R A Z A IR I3, = A AR R A
S ESE .

(3) 5 o AL BE W R £F 41 07 R A MR L
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