46 5 52 %, 56 8 30 T & @ B W H Vol.52, No.8
2024 4F 8 J ENGINEERING PLASTICS APPLICATION Aug. 2024

doi:10.3969/j.issn.1001-3539.2024.08.007

i% B R B RZ 6 Hias FE 4T Y BF L 8 A T RE

OfE", RS2, e, =8, XIALK, SR, Titx', TH'
(LA AL T RFR BRI 5 TR 2EBE , dEaT 1000295 2. L5 SURN A9 B A PR B A IR AT A il v 1R I R dh 508 ==, db st 100025)

FHEE ;48 R AR IS BA (SA) B #h R AB 45 4 — BALA) 6L B — BALAK(ATO@TIO,) VE A % & -5 w38k, K R s sk ab i ik
B &R ERFH L R B 6(PAG) L YA 4, iR T BMAL B M E R AL W &AL A E S ATFFR
ATO@TiO, 72 PA6 AR P 6y A A st St & B BAB R M Hrm., FREREN, SAKBAZERS
T ATO@TIO, # 57Kk, 5 & T ATO@TIO, 5 PA6 Sk AR 51, 5132 % T ATO@TIO, % PA6 W 49 53034 415 % SA
F 584 0.5% B, SA Btk ATO@TIO,(SA-ATO@TIO,) 4 fitk A 2. 343§ A %) 135.65°, % SA-ATO@TIO, kA2 42 50%
B, BE AR T PAGE L ML A R IL AR 49 F bk, B9l SA-ATO@TIO, 89 An N B & T PAG B4 69 AL 21k 3%
BT PACALE LB A, MEM XA, RE SA-ATO@TIO, &% 4934 dnft 45 W F ok A T M 2 B R 450509 &
JEo R AY ik &% E PACHLH b 4 2, 3838 W FL A XA 22 5% ) LSBT S BB AT G ATO@TIO, ¢ 54
AT R A A AR Y . RBRE R AW, 5 ATO@TIO, A8t , SA-ATO@TIO, ) 4449 7%, & PAG i # b £F
Ye JEARIF LT Y 3R LAY B B B AR T AF e 4oy L, 4 2 45 b T T % 24 4.24%10° Q/em.

KABIR : A BN RBEME 6; A Bk R & 48R ATO@TIO,

RESHES: TQ32  XHtRRA: A XE4HS: 1001-353(2024)08-0046-06

Preparation and properties of light-colored polyamide 6 antistatic fiber masterbatch
MA Qian'*, SHENG Pinghou’, ZHENG Xiaodi*, LI Rui*, LIU Mingshuo',HAN Zhaoyang’, WANG Shilong', DING Yun'
(1. School of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China;
2. State Key Laboratory of Bio-based Fiber Manufacturing Technology, China Textile Academy, Beijing 100025, China)

Abstract : Nano titanium dioxide coated with antimony-doped tin oxide (ATO@TiO,) functionalized with stearic acid (SA)
was employed as a light-colored conductive filler for the preparation of light-colored antistatic polyamide 6 (PA6) fiber masterbatch-
es via melt blending. The dispersion of ATO@TiO, in the PA6 matrix and its effects on the conductivity, whiteness, and thermal
stability of the masterbatches were investigated by using scanning electron microscopy, resistivity tester, colorimeter, and thermo-
gravimetric analysis. The experimental results indicate that SA modifier significantly enhances the hydrophobicity of ATO@TiO,,
the compatibility with PA6 matrix and the dispersion uniformity of ATO@TiO, in PA6. With SA content at 0.5wt%, the water
contact angle of SA-modified ATO@TiO, (SA-ATO@TiO,)markedly rises to 135.65°. When the volume fraction of SA-ATO@TiO,
is 50%, the resistivity of the PA6 masterbatches is markedly reduced, demonstrating excellent conductivity. Furthermore, the incor-
poration of SA-ATO@TiO, augments the thermal stability of the PA6 masterbatches and increases the cold crystallization tempera-
ture of PA6. Color tests show that although the brightness of the masterbatches slightly decreases with an increase in SA-ATO@TiO,
contents, the material maintains a good level of whiteness. Light-colored antistatic PA6 fibers were prepared using the composite
spinning method, the impact of pre- and post- treatment ATO@TiO, fiber masterbatches on fiber properties was investigated by
using single fiber tensiometer and resistivity tester. The findings demonstrate that compared to ATO@TiO, , the fibers produced from
SA-ATO@TiO, greatly reduce the resistance per unit length of the fibers while maintaining their strength, with the resistance
decreasing to 4.24x10° Q/cm.
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Tab. 1 Crystallization parameters of antistatic fiber masterbatches
with different SA-ATO@TiO, contents

Samples T /°C T/°C X /%

PA6 220.8 166.5 21.64
PA6/40SA-ATO@TiO, 218.7 186.5 23.06
PA6/45SA-ATO@TiO, 217.6 186.1 23.98
PA6/50SA-ATO@TiO, 218.9 185.0 24.66
PA6/55SA-ATO@TiO, 218.3 184.4 23.94
PA6/60SA-ATO@TiO, 219.4 183.9 24.51

Notes: T, is melting temperature, 7 is crystallization temperature.
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Tab. 2 TG analysis datas of antistatic fiber masterbatches with different PA6/ATO@TiO, contents
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Tab.3 Comparison of the properties of PA6 antistatic fibers

Tensile strength/  Resistance per unit length/

Sampl.
amples (cN-dtex™) (Q-em™)
F, 3.08 5.06x10"
F 3.16 4.24x10°

M

Notes: “F,” refers to antistatic fibers produced from unmodified
powder fiber masterbatch; “F,;” denotes antistatic fibers made from

modified powder fiber masterbatch.
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