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Figure 1 FTIR spectra of BF Figure 2 BF y-ray diffraction patterns
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Table 1 The main component, the width of crystal region and relative crystallinity of BF

T £F 4t YR/ % KRR/ % KRR/ % 45§ X 582 /nm S/ %
KRBT £ 4 35. 48 23.51 36. 24 1.94 47.0
NaOH o P47 £F 4 41.56 18. 67 37.12 2.39 54.6
NaOH -+ TDI 8t AT £F 4 41. 87 18.75 37.75 2.38 54. 4
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P 3 AT £ Al v B IS PR S B it 2k, DIEL 3 R AT £ A it B RS E MR 22 L 7R 110°C LN B K
Gy 7R KT L TE 200°C BT 43 T4k T 4R 32 A5 i, 260°C 2245 43 R TF AR i, 31 78 280°C 3 — N A AR i
XL T AT 5 4 v~ 2 2 5P 23 it 5 75 340°C M B S5 — A 52 B0 figp R IR I, oF 7 DA 7 28 2 3 A DR O3 A
AT 25 4 22 5245 A 35 43 g F B m D 0 L BE 42 85 2 273, 4°C L HLAE 280°C Ab i FA 43 M JE IR W 3 %, U B
360°C 4k f R 3 il SR AR e, JX T2 Bt T AT R e 22 0 5 AR BRUS L 2F £F AE WO O L TR I 2R 4E K 5 TDI
KA — 8 ACHR U $5E AT AR A 0 B M o 4T 2 R A DR 0 A T R AR i JEOR Y 340°C 4R 2
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Figure 3 TG/DTG curve of BF Figure 4 VSP of BF/PP(40/60) composites

2.4 MAUESHUENESHBNFEENZME

1 45 i 22 [a) SO P 2 B9 AT SR 52 S AR B AP 5 s . Horb e 8 a vl DLFE 21A B I 1 47
YEWAR L IFAT 5% B B IR A AL L T2 2 5 B O iR Y 5T T B ELOG I SR IIAT AR 4R 5 PP (RS
454 LSS . 4% NaOH Bt R ATEF4E S PP Y6 BT 38 A3 BT s , 27 2 5 SR i Bt T )22
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a. R4 /PP; b. NaOH &b BEAT 21 4 /PP; c. NaOH+ TDI & & 4b BAT 2T 4/ PP)
Figure 5 SEM images of BF/PP(40/60) composites
a. Untreated BF/PP composite; b. NaOH treated BF/Ppcomposite; c. NaOH-+TDI treated BF/PP composite
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xR2 FRALEIHFLHE/PP(40/60)EAH B FHEER MM
Table 2 Effect of treatments of BF on mechanical properties of BF/PP(40/60) composites

AT T YAk 227 1 whii R EE/ (kJem™2) P58 B/ MPa 4 it 51/ MPa PP &/ MPa 4 i 8 i/ MPa
R 5.4140. 31 34.48+1.73 52.304+2. 71 835. 71+£68. 37 2450.14£168. 95
NaOH it Pk 5.9340.27 36. 9442. 74 56.9142.77 884. 83+81. 52 2502.91+193.13
NaOH+TDI ¥ 6.58+0.37 42.5242.93 66. 83+ 3. 88 1037. 86497. 30 3194. 20+230. 62

Kl 6 Rl PERT S T 4R 4k /PP &2 G M BH S AR AL PE e I i 4. !l 181 6 AT AT 4R i s P S
il £ 09 5265 b RH RE AT HE S4B VR EE T 1T R B . X B TR IR B Y T PP A EENS B RE T HE R A
M2 G RHMERE R E T K. (H R SET 47 48 /PP & & M kL B4t e A & B AKX T & & Wtk J5 17 27 4/
PP E&ME. XEH TFITafLE 50 rEm . ferde s PP S fEHmsE Y THe TESMENY
PR i T E A MBI R E . (HXFh 2 EE7E 120°C DL LAY 58 208 25, LB DL i i il de it 7 2
g AR PP 7 THEEF R 2 5,
1 & wrcateanripp composite

b: complex treated BF/PP composite
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Kl 6 ATeF4E/PP(40/60) 52 & #4181 DMA 43 #r ith £&
Figure 6 DMA analysis curve of BF/PP(40/60) composite
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U6k 2 B VRS AT AT 4R DA HLIE SR ALy, 5K T AT AT RS N 0 A2 A bR ) S R RE Y
Wi, SR ANR 3 B . DN H AT, BT 21 4 U8 £ A 3G I, 525 A ORE G bl 0 R R B B (BT R R
JE T AN T S T A2 5 4 1 W A 1 A2 T8 0 T o 1) 2 D 28 A Pk 3340 52 45 A e ) 4 A T 284 0 78 T
XX S T AT 1 A WAL DA B B R A el 0 B B TR AE T A £ 4 B B P R | R
Ji& BT EC. (BT R YR LR 40 00 LU I B AT 27 4 U8R B3 22, A7 AT 5 bR B L (55 BEE
2 50 L | SR A AR R A SR B T R A R WA AT AR 5 A S R SR R T X R
AT AT Y HAT 25 GRS SRR L TR I AR — S AT 2P RIS N L 0 HOTE BRSO vb ) 7 27 48 RO 1A L4
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Table 3 Effect of quantity of BFs on mechanical properties of composites

W £ 4 i i whif o/ P AR B / L P G/ A/ W7 2444 %/
I3E Y (kJem™2) MPa MPa MPa MPa %
0 7.8440. 34 33.55+1.76 31.1940. 62 499. 08+£23. 18 1432.714£94. 32 513.604-23. 92
5 7.57+0.45 33.36+2. 64 35.4742.07 501.70+54. 72 1590. 824+101. 41 34.964+1. 33
10 7.34+0. 46 33.66+1.72 39.07+1.52 646.16+70. 88 1650. 82+128. 29 26.65+1.96
20 7.294-0. 57 33.85+1.57 40.9241.49 726. 42466. 97 1720. 47+£116. 84 24.28+1. 46
30 6.9540. 48 34.33+2.16 42.61+1. 97 806. 80+53. 81 2441. 944140. 81 21.23+1.43
40 6.58+0.37 42.52+2.93 66.83+3. 88 1037. 86+97. 30 3194. 204230. 62 12.82+1.51
50 5.8340. 45 35.3941.51 51.42+1.76 875.72469. 88 3356.524223.07 10. 9442. 02
3 Zi

(1) % NaOH+TDI %47 25 4 347 524 o, %6 e i IS A7 27 4k 00 Ve B 25 M AT 1T RAES0 07 . A7
CTYE LT 2 S B L P AR R S AR R R R S AR/ . FT-IR 43025 R W AT 47 4 R i
B RSN A E G A 4E R Y N T BB AR . XRD WK 45 SR R AT £ 4 ot X
W2 2 2 i DX AT 52 0 o (R4 8 1 AT AT 2 3R T AR RS NS B S A AR e BT R AT R 4R 2 A ekt )
Py 28 2 25 0 P s A0 IR BE R TS T 20°C L B A AR VSP R ES T 4.5°C;

(2)NaOH+TDI & & 4b B J5 (9 77 £F 4t il £ 10 52 6 MR 1 22 M e e AR 5 R oM i 52 & M BHH L L 72
Prer 4 /PP W IN LB 40/60 B 2 A bR} ifr o Bk B o e i 5 R0 25 56 2 20 0386 1 21, 6 %6 .23, 326 Al
27. 8 %6 P AR 5 RS AR 40 B N T 24, 2 %6 30. 4% 5

(3)SEM /R, R UCHE 9T LR 4 /PP & A b RHBE T 1 A3 W1 0 £F 4 4 5 L IR AT 5% B8 00 3 Hh R 3
FL] o ST T BT o T 26 52 A O R AT £ A R R i K B B BT AR AR, ELAS P A AR R AT ek
JEIEFFLI s DMA 2307 2200, 5 A sk MG AT 7 4 /PP 5 A& M OB o S5 ERRIL T 8°C 2247, HFAEMIED)
EIE N T 0.0027,
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Preparation and Properties of Complex Treated
Bamboo Fibers/PP Composites

GONG Xin-huai'?*, ZHAO Sheng-yun'"?*, RAO Rui-ye'**, CHEN Liang-bi'"*
(1. Ecology and Resources Engineering College » Wuyi University , Wuyishan 354300, China;
2. Science and Technology Innovation Public Service Center of Minbei Bamboo Industry » Wuyishan 354300, China;

3. Key Laboratory of Green Chemical Technology of Fujian Province University s, Wuyishan 354300, China)

Abstract: Bamboo fiber(BF) was modified with alkali(tNaOH) treatment + isocyanate( TDI) treatment to improve the
interfacial adhesion of BF/PP composites. The content of the main components were measured, the chemical structures and
thermal properties of BF were studied, the mechanical properties, thermal properties and dynamic properties of the
composites were investigated, the morphology of fractured composite surfaces were observed by scaning electron
microscopy(SEM), and effects of modified BF loading rate on mechanical properties of the composites were also analyzed.
The results showed that there formed amine ester bond and showed an increase in width of crystal region and relative
crystallinity of BF after complex treatments of NaOH + TDI, the fastest thermal degradation temperature and vicat softing
point of the composites were increased by 20°C and 4. 5°C respectively. The results of dynamic mechanical analysis(DMA)
showed that the peak value of tand decreased after complex modification. SEM observation revealed that the interfacial
adhesion between BF and PP was improved by complex treatment of NaOH + TDI. When BF loading rate was 40% , the
comprehensive properties of the composite performed the best, the impact strength, tensile strength and bending strength
of the composite were increased by 21. 6%, 23. 3% and 27. 8% respectively, the tensile modulus and flexural modulus were
increased by 24. 2% and 30. 4% respectively.

Key words: Bamboo fiber; Interface modification; Polypropylene; Bamboo plastic composite
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