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Table 1 The compositions of polymer blends (wt% )

Sample Compasition
PET/HCDP6 100/0,90/10, 80/20,70/30, 6040, 50/30
PET/HCDP9 100/0,90/10, 80/20

HCDP3/HCDP9 100/0,%90/10, 80/20
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Table 2 Tensile properties of fibers with different HCDP9 contents

PET/HCDP9 100/0 30/10 80/20 73/30
Breaking elongation{ % } 55.30 35.56 19.87 3.23
Breaking strength

2.867 3.374 1.053 0.832
{CN/dtex)

Note: Circular spinneret, pump delivery 60 g/min; Spinning temperature
285 ~ 300°C; Draw godet temperature 83C; Draw pan temperature

160°C ; Drawing ratio 3.5; CN:centi-newion; Diex: decitex

Table 3 DSC test of different HCDP6 content four-lobed hollow fiber
{ 14tex/ 18}

HCDP6 coment{wt% ) Melting peak(°C) Melting heat(Jg ')

0 260.26 -47.15
10 258.04 -55.28
20 256.17 -59.63
30 254.35 -60.27
40 250.61 -63.70
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Fig. 1 Dependence of tensile strength on HCDP9 content for
HCDP3/HHCDP9 fibers of different cross section shape
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Fig. 2 Dependence of tensile strength on HCDP6

content for PET/HCDPé fibers of different cross section
shape
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Table 4 Dye-uptake (% )of profiled blendde polyester fiber with Basic
Blue GB at 100°C .60 min

HCDP6 content

0 10 165 20 30 40 50

(%)
Circular fiber 2.29 5.83 12.21 34.61 76.14 76.56
Five-lobed fiber 2.22 5.90 11.65 34.47 76.08 76.56

Four-lobed fiber 2.77 7.77 17.27 61.17 77.25

Fiber before alkaline hydrolysis

B HCDP6 ¥ B #16 hn , £F sy AR Xt - R A
B 2 A0 158 i (ot P R R R A R b M AR AR S M TR
b+ S #h{7), 7 HCDP 5 B4 20% ~ 40% Z[7],
EReEEEE R, MEORZRE, HESE T8
BERFE TR E Y &MGT, B A 4 3 a0 R A H
HEMEN ARESHETRNEESRF L
AN, {8 R e R T P RT BB R PR R G L U
WEEEEMEREAMNSE, 5T 100CERAE
MY ERMNTH R TREDBREA —RHTG
AL, s FYR R AR & 8 Y
mmEAEE. YR UREEFTRARMG (INE
120~ BOCHBREHFER T . HFEN LR EER
k& HCDP6 B8 H% i i A 18 KA #arm .

MW AP BIEE T LLE S, S TR T
AREBES e FREZHIF AL, R
HETAESBETOTAFEERE R ERF
REmAF FEREN, 4% L REFAESYS
SEMBEBEAADE EHNXR, BREERAZK
Bl E)G, R R ] RE L A LR
EEFELGTHRARESYN, MAENEBEEER
ABEEFZISERBEERENE W,

HREZBERE B THERUEWELET
BRMAEL M HESFRMOEAERBRARX
b 2 5 RN R B AL B8 AT ] (B B2 AR /] ) E
T PET/HCDP6 = 70/30 [ 24 14 &F 4 i #H 3 1
P RHE .

Table 5 Dye-uptake( % ) of blended polyester fiber at different alkaline

hydrolysis treatment time

30 60 90
2.45 6.58 9.43 10.97 12.87 19.86

40.15 42.16 55.48 53.36 54.30 47.23

Treatment time( min) 15 45 75

WL( % )
DU(%;

Dyeing condition: T = 100°C ; + = 45 min with Basic Blue GB; WL: Weight

loss
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Fig. 3 Dependence of disperse dye{2BIN) absorbance
on HCDP6 content for PET/HCDF6 fibers of different
cross section shape

Dyeing temperature and time are 100°C and 60 min,
respectively.
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Fig. 5 SEM of profiled modifiled polyester fiber at different alkaline hydrolysis condition

-

34 [F HCDPO & /9 PET/HCDPY [B B £ 4 9 ik
SRR KRR FTUEH AR RKEEELR
FREHCDP A BRMBRETMERE AW HEY,
T L3 #0380 7E 20 0.25 mol/L NaOH X 5 {5
KEBEGTEHERENAGMBEE MK, ERER
YRR AN, KR N RR R, S e KRB
MBI TR, I HCDPY & B0 25% LART,
0.50 mol/L NaOH AL E XA HERAKEER
F 0.25 mol/L NaOH B4t B &4 FHAMRKE.

70} —%— 0.25 mol/I. NaOH
—v— 0.50 mol/L NaOH .

un
=]
T
4

Water retention (%)
(¥
=1
]

100~

W 10 20
HCDP9 content (%)

Fig. 4 Dependence of water retention on HCDP9
content of PET/HCDP9 fiber at different NaOH

concentration
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a)Circular hollow fiber; b} Three-lobed hollow fiber; c) Four-lobed hollow fiber
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"Fig. 7 Dependence of water retention on HCDP® content of
different spinneret HCDP3/HCDP9 = 90/10 fiber after alkaline
hydrolysis
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Fig. B Dependence of water retention on NaQOH concentration
for different denier HCDP3/HCDPY = 90/10 fiber
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Fig. 9 Dependence of water retention on different treatment
time for different cross-section HCDP3/HCDP? = 90/10 fiber
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Fig. 10 Dependence of water transmissibility on

concentration of selidium hydroxide solution at 100°C and 60
min for medified cross-section PET/HCDPS = 73/30 fiber
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STUDY ON PROPERTIES OF MODIFIED-POLYESTER HOLLOW FIBERS
WITH DIFFERENT CROSS SECTION SHAPE

MA Xiaoguang'?, LIU Yue’, CUI He’, ZHU Yuyang', XIAO Ru', Gu Lixia'
(" Materials Science and Enginneering College , Donghua University , Shanghai  200051)
(* Shandong Chemical Fiber Research Institute , Weifang 261031)

Abstract A series of modified-paolyester hollow fibers were prt;pared by blend spinning of PET and a PET-based

co-polyester with different content of sodium 5-sulfonate-isophthalic acid with spinnerets for different cross section

shape of biers. The tensile strength of the fibers first decreased with their sulfonate group content and then leveled

off. The dye-uptake of fibers to Basic Blue GB was improved with the increase of the sulfonate group content, and

it did not show obvious influence on the uptake of disperse dyes. The dye-uptake of the fibers was nol affected by

their cross section shape, but greatly influenced by alkaline hydrolysis. The water retention and water

transmissibility of the modified fibers were closely related with the microcellular structure of fibers formed after -

alkaline hydrolysis and the capillary effect among profiled fibers.

Key words Profiled hollow fiber, Modified polyester fiber, Tensile property, Dyeing property, Water retention,

Water transmissibility





