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Abstract: The density and mechanical property of ramie fiber and yarn which were treated by alkali
and grafted by TDI on the optimal reaction conditions were studied. The molecular structure and crys-
tal structure of ramie fiber were analyzed by IR and XRD. The results showed that, the density of
ramie fiber and yarn which were treated by alkali and grafted by TDI was increased; the tensile
strength of ramie fiber and yarn was decreased significantly. The tensile strength of ramie fiber trea-
ted by alkali declined 26. 29%, and of the one grafted by TDI declined 29. 13% (ultrasonic) and
22. 67% (no ultrasonic). The tensile strength of ramie yarn treated by alkali declined 39.04% , and of
the one grafted by TDI declined 35. 51 %.

Key words: ramie fiber;graft modified; TDI;density;mechanical property

o TDI ,

[5—14] 1
o -2, 4
(TDD (—NCO) 1.1
) ) ; TDI, ,
; NaOH, ,



TDI

39
° 100 F
1.2
TDI . .
; : 15%( , Sq9
) NaOH 24h, pH=7, z
60°C . [12] =
. 14.7%, s =
1.3 4000 3000 2000 1000 500
) SHIMADZI FTIR 800 Wavenumber/cm™!
SHIMADZU XRD-7000 X 2
Fig. 2 IR spectrum of ramie fiber
. YGOOIN R s 3799. 8cm ™!
HDO2IN 3718cm ! —NH R
10mm 50 ;  160L 4cm™ ' 1421 6em !
300mm 100 ,890, 4dem™ ! 792. 3em! 1,2,4
, 500mm/min, ’ ’
2340, 9cm ! —NCO s
—NCO, , TDI
5=P X px 100 e ! —Neo
s (MPa); P (eN/dtex) 2 —NCo ’
(g/cm®). ’ S
2 101
ﬁ’b .
2.1 £ 100f 72 F/\‘,\f\
: 1 g
) = 99 |
3342, lem™! —OH .2917. Tem ™! g _‘
—CH,— .1050. 6em ™! —COC—
R -mInT _ml{]u Zt:[}u In‘m} 500

Wavenumber/cm

P 3 TDI & B~ BREF 9 41 50t ik 1

Fig. 3 IR spectrum of TDI grafted ramie fiber
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XRD . ; !
, 22.5°, Table 1 Comparison of fiber ball position and density
, Scale/cm Density/(g * cm™*)
Density ball 1 17.3 1. 4542
’ ° ’ Density ball 2 14.3 1.4771
’ Density ball 3 12.4 1. 4939
Density ball 4 9.8 1.5139
Density ball 5 7.0 1.5374
’ ° Ramie fiber ball 12.0 1.4970
Alkali treated fiber ball 9.2 1.5189
TDI grafted fiber ball 11.4 1.5016
| Ramie yarn ball 14.5 1.4764
Alkali treated yarn ball 13.8 1. 4820
TDI grafted yarn ball 14.0 1.4804
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Table 2 The tensile property of ramie yarn
Breaking Breaking Breaking Breaking Tensile
Count Breaking Elongation Decline
) elongation intensity work time strength
/dtex strength/cN /% , /%
/mm /(cN « dtex 1) /m] /s /MPa
Raw yarn 360.0 559.99 5.94 1. 555 1.98 17.08 1.95 229.5 —
Alkali treated yarn 477. 1 450. 35 30. 37 0.9439 10.12 52.96 9.30 139.9 39. 04
TDI grafted yarn 408. 1 408.12 30.78 1. 000 10. 26 85.70 12.57 148.0 35.51
3
Table 3 The tensile property of ramie fiber
Breaking  Breaking Breaking Breaking Breaking  Tensile
Count ) ) Elongation Decline
strength  elongation intensity ’ work time strength
/dtex /% /%
/cN /mm /(cN « dtex™ 1) /m] /s /MPa
Raw fiber 8. 46 51. 67 0. 86 6.10 8. 60 24. 26 5. 20 913 —
Alkali treated fiber 10.78 47. 83 1.42 4.43 14. 2 43. 85 8.54 673 26. 29
TDI grafted fiber with ultrasonic 9. 64 41.58 1.08 4.31 10. 8 27.95 6.52 647 29.13
TDI grafted fiber without ultrasonic ~ 10. 81 50. 83 1. 10 4.70 11.0 31.28 6. 60 706 22.67
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