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Abstract: The new interfacial coupling agents, namely polyurethane prepolymer of isocyanate end group (PU) for wheat straw-
recycled low density polyethylene( LDPE) composites were synthesized utilizing PAPI and polyether polyols as raw materials. The
structure and characteristics of the coupling agents were analyzed by FT-IR spectroscopy, GPC and DSC. The relationship between
material ratio and physical and mechanical properties of the prepared composites were evaluated. The results show that urethane is
the reacting product and the existence of free isocyanate end group (—NCO) of PU, number-average molecular weights (M ) of
PUI and PU2 are 4 370 and 7 230, distrbution indexs are 2.1 and 2.3, Ty are —65.5 and —41.2 °C,respectively. Compared
with the composite without coupling agents,the physical and mechanical properties of the composites using PUl and PU2 are im-
proved significantly , while effect of PUI is superior to PU2. With 2.5 % PUI coupling agent, the physical and mechanical proper-
ties of the composite exceed the standard GB/T 4897.6 — 2003 used for heavy-duty load-bearing boards in humid conditions.
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AL 4 mm A AT RORIERL, £ . RS - 1R LDPE & & b kL 45 1 T2 AR

At )
W%ﬂ]» SR LR — HPHE T AL 5L A
sk

TR AR A FEA% 7 300 mm x 300 mm x 7 mm, BE IR 180 °C , # R} [E] 7.7 min, & & /7 4.0 MPa,
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Fig.1 PAPI molecular structures
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Table 1 ~Raw material ratios and physical properties of prepolymers

il 5K o Pa - s )
HUE) W(PED) :n(PPT303) : n(PED330)  w(NCO)/% 2/ (mPars) P
prepolymers viscosity appearance
PU1 2.0:0.0:0.8 20.2 385 A 1% B WA brown transparent liquid
PU2 2.0:0.3:0.7 9.5 2284 RFE 5 WM AK brown transparent liquid
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K2 FOIEL 3 300 o 5 TR W) PUL FI PU2 LA Fir T 4 5% 1t 22 S0 B2 /) FT-1R 3% 8, 3477. 6 Al
3469.9 cm "' R FLE A W A R ] 22 SRSy F 1 R HL B O—H LS & S AEAE ,1099. 7 om ™SR (1 fft 45 B
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Fig.2 IR spectra of synthesized prepolymers Fig.3 IR spectra of polyols for synthesized prepolymers

£ A9 PUL A PU2 7E 3550 ~ 3450 em ™' R & 8L O—H A 45 9% 3 Wi , 6] 2 63 7P g O—H
B 5—NCO K& T R M52275.2 em ™' 2 % 8 (9—NCO " 58 H. %8 119 b 4 9% 3 W i, PUL F0 PU2 7E
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F 2 S GPC B 15 1 7 B W il M, 5 2 40 X 43 1 Table 2 Relative molecular weights and distribution
FEhE (M, ) LKA 53 R k0 50 A 45 B (M, /M) o indexes of prepolymers
K2 B, ZFERYM M /M, £ 2.10 ~2.30 Z I“ffff vNCOr M, MM,
], 3% W RH AT 23 5 o o3 08 O, 3 2 TR R O Y PUL 202 4.37x10° 9.17x10°  2.10
PAPI B £ L P L RakEE S5 MDI R4 241 % . PU2 9.5  7.23x10° 16.63 x10° 2.30
7 2R 1k 22 JU Rt 2 th M, AN 2 B SR Tk — U A = JC IR 5 A Ao 40,
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Kl 4 g BR Y DSC 3% P, {S0A Bty BE, R B SUAR 9 iy
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AR 73 B B 22 WM S TR B = U BRI 51, 5 PAPT 52l
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TR > 8 B T i 22 RS A SR 2 B X .
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Table 3 Physical and mechanical properties of wheat straw/recycled LDPE composites

24 h WK R
I WEEGIRE/MPa 2 h BKJR NG E R/ MPa IR/ MPa FfA i/ MPa TRk %

T
t) H /(g+em™®)  internal bonding internal bonding strength after strength modulus thickness expansion
rems density strength 2 h boiling water treatment of rupture of elasticity rate of water
absorption for 24 h
GB/T 4897.7 —2003% — =0.75 =0.25 =22 =3350 <9
GB/T 4897.6 —2003° — =0.45 =0.15 =18 =2250 <I1
2.5 % PU1 1.0821 0.8521 0.3428 39.59 4485.30 6.8318
2.5 % PU2 0.9891 0.4810 0. 1546 33.45 3984.89 8.0370
N T A8 156 551

0.9852 0.1296 0.0123 11.87 1619.20 37.86

no coupling agent

1) Z#% - LDPE J&i 4 Lt 80: 20 wheat straw-recycled LDPE mass ratio 80: 20 ; 2 ) il #0825 7 fiff F 1% 4% 5 25 44 F AR Z5R standard for heavy-duty
load-bearing board used under humid condition 3 ) il {i IR 25 F fi FH (0 45 #49 F R B3R standard for load-bearing board used under humid condition
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FERIN, W53k 557.5 % ,2 h K e N 45 A SR E N T 2686.9 % ,24 h W K JE JE KRR T 82.0 % ;
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