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Preparation and properties of polyamide 6 fiber modified

by novel framework silicate
LAI Huiling' ,ZHANG Xuehua* ,ZHANG Shunhua'
(1.College of Materials and Textiles, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2.Yiwu Huading Nylon Co., Ltd., Yiwu 322000, China)

Abstract: In order to study the mechanical properties and UV resistance property of polyamide 6 fiber
modified by framework silicate (QE powder), QE powder modified polyamide 6 masterbatch was
prepared, and QE/PA6 side-by-side fiber was prepared by composite spinning method. SEM, yarn
strength tester, XRD, ultraviolet spectrophotometer and other instruments were used to test the surface
morphology, mechanical properties, crystallization properties, UV absorption properties and other
properties of the samples. The results showed that the QE powder was evenly distributed on the surface of
the fiber. Compared with the pure PA6 side — by-side composite fiber, the sample had good tensile
strength. After the addition of QE powder, rapid elastic deformation of the fiber declined to certain degree,
but it still remained at a high level. Besides, the rebound resilience remained basically unchanged.
Compared with unmodified PA6 fiber, the hygroscopic property of the modified fiber obviously improved.
The addition of QE powder made the QE/PA6 side-by-side fiber crystals more perfect, and its boiling
water shrinkage rate was lower than that of pure PA6 fiber. When the boiling water treatment time was 30
min, the boiling water shrinkage of pure PA6 side-by-side fiber and modified PA6 side-by-side fiber were
12 53% and 10. 25%, respectively. At the wavelength of 220~330 nm, theultraviolet transmittance of the
modified PA6 side-by-side fiber solution decreased by 40% ~85% , compared with the pure PA6 side-by-side
fiber. The ultraviolet transmittance of the modified PA6 side— by-side fiber solution in the UVA band (320~400
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nm) was 20% ~35% lower than that of the pure PA6 fiber.

Key words: framework silicate; side-by-side fiber; mechanical property; crystallization property;

boiling water shrinkage; UV absorption property

0
B . 6
[2-4] 3 20 ,
’ 5] °
, QE
N N te-7] °
Bl QE (PET)
s QE
, Bahng '™ ,
QE ,
o QE
6, QE 6 s
1
1.1
sQE 900~1000 nm, o
1.2 QE/PA6
PA6 QE
, QE 20%
. TSE-30 A . ,
QE/PAS6 o
QE/PAS6 , QE
s 0 wt¥%.2 wt%,
250 C, 3950 m/min, 1. 14,
150 C, 4500 m/min,

PA6 — —
PA6 > -
— — — — —FDY .
1.3 QE/PA6
1.3 1
QE/PA6 , Zeiss
Ultrab5
QE/PA6 ; 3 kV,
1500 Leica DMLP
QE/PA6 ,
1000
132
XI-2
R 250 mm, 250 mm/ min,

0. 05 cN/dtex,
1. 33 QE/PA6

X1-2
, 30%.5 0%.7. 0%,
250 mm, 250 mm/min,
0. 05 cN/dtex, 30 s, 90 s,
@) E.:
E./% :i— X 100 :e% X100 (1)
HES »CMy; €
,cm; e ,cm,
1. 34 QE/PAS6
35 cm 5
, 3 min R
L35 QE/PAG6
XRD : . 1 mm,
burker D8 X , Cu
s 5°~50°, 2°/min,
DSC : Mettler-Toledo
DSC1 . 5 mg,
, 10 °C/min,
25~270 C,
1. 36 QE/PAS6

GB/T 6505—2001¢



bi . (0. 10E0. 01) ) . . .
cN/dtex, 30s , L, , X
10.20.30 min 40 min, : N
2 h, ) NN
Ly, s e, 1 QE/PA6
1L 37 QE/PA6 , 1 .(o) PA6
) . 1) (D PA6 ,
Hitachi U-3900 2 wt% QE .
. 400~200 nm, 1(a) (b ,QE/PAG6
, PAG6 , PA6
2 QE s ,
2.1 PA6 QE . 1
(QE ) (o) (D) , .
1 QE/PA6
2.2 QE/PA6 29 1% .43. 5% QE
1 QE QE/PA6 1. 70 cN/dtex, PA6 70% ,
. 1 , QE PA6
) QE s s PA6
o PA6 PA6 ,QE PA6
(QE 2 wt) .
1 QE/PA6
QE Jwt% /dtex /(cNedtex 1) /(cNedtex 1) /% /(cNedtex™ 1)
0 44. 20 48, 60 4,70 29. 1 1. 00

2 45. 30 36. 20 4. 98 43. 5 1. 70




766 ( 2019 41
2.3 QE/PA6 QE/PA6 . PA6
. 2 .
s s 3. 0%,QE 0 wt¥% .2 wt¥%
. . . . 87. 7% .73. 8%,
. 100% ; 5 0%,.QF 0 wt% .2
( ) . wt% 81. 8%.71. 0%,
. 100. 0% 97. 6% ;
. , . 7. 0%.QE 0wt%.2 wt% .
2 QE QE/PA6 72. 0% 65 4%,
. 3.0%., 94. 4% .89. 6%, , QE .
5 0%.7. 0%, QE/PA6 ,
2, 2 . . . QE
. QE/PA6 2 wt% QE/PA6 .
QE/PA6
2 QE/PA6
/% QE /Wt Ei/% E,/% E./% E./%
30 0 87. 7 0.0 12. 4 100. 0
2 73. 8 0. 0 26. 2 100. 0
50 0 81 8 0. 0 18 2 100. 0
2 71. 0 2.4 26. 6 97. 6
70 0 72. 0 5 6 22. 3 94. 4
2 65. 4 10. 4 24. 3 89. 6
2.4 QE/PA6
3 QE/PA6
. 3 , QE )
20 min
QE y 18 min
5 6 cm,
21 min 7.5 cm,
QE . PA6
) QE )
QE PA6 QE/PA6
, QE QE/PA6

3

QE/PAG6



6 767
2.5 QE/PA6
PA6 a
Y . QE/PA6 XRD 4 ,
AH,, . 4 . QE/PA6
20 21, 9° y .
QE , PA6
PAG6 , QE
PA6 Y .
5 QE QE/PAG6
3
%
/min
10 20 30 40
PA6 11. 72 12. 41 12. 53 12. 59
PA6 9. 56 10, 17 10. 25 10. 30
4 QE QE/PA6 XRD 2.7 QE/PA6
5 QE QE/PA6 QE/PA6
s s , 330 nm
, PAG PAG : PAG 40%,
PAG ; PAG PA6 280 nm
PA6 67. 43.69. 46 42. 95%. 220 ~
/g, X. (2) 330 nm PA6
AH PA6 40%~85%. PA6
XA =T a g <100 2 UVA  (320~400 nm)
¢ cwt% s AH, PA6 20% ~35%., PA6
100% J/g;sAH,, PA6 .
¢ J/g.
6 100 % 204. 8 J/g.
(2 . PAG6 . PA6
32.92%.33.92%, PA6
PA6 .
QE o
2.6 QE/PA6
3, 3 . PAG6 6 QE/PA6
PA6 , 3



768 ( ) 2019 41

, 2015, 23(1): 6-8.
. [2] , ) ;.
D 2wi%  QE QE/PA6 6 L.
, 2019, 41(2) . 168-173.
' QE’ ’ (3] . 1.
’ ’ , 2014, 37(1): 60-65.
QE/PAG i QE [4] : : .. PA6/Mica
PA6 . [l . 2015, 23(5); 1-3.
b) QE PA6 Y [5] s s . PA6
; PA6 PA6 (7. , 2018, 47(6); 7-9.
[6] , , ,
’ ) ’ PAG . , 2018, 39(8): 22-26.
[7] Bahng G W, Lee J D. Development of heat — generating
’ PAG polyester fiber harnessing catalytic ceramic powder
° combined with heat-generating super microorganisms [ J .
Textile Research Journal, 2014, 84(11). 1220-1230.
[8] , ,
[1] , . . 6 . . 2018, 26(5); 1-4.

[Jj ’ ( : )



