b4 Journal of the Korean Society
of Clothing and Textiles
Vol. 20, No. 1 (1996) p. 157169

TiO2 A33713-% Ee]o v =2 259
<dzre] f-ad7bge] ;I AF

ol S| o~

AFEAREH T o4

off

B

Alkaline Softening of TiO. Delustered Polyester Fabrics

Jung Soon Lee

Dept. of Clothing, Wonkang Health Junior College
(1995. 10. 16 %)

Abstract

Polyester yarns and fabrics containing three levels of TiO. delusterant were hydrolyzed
with NaOH and examined for physical and morphological changes. The mechanical propertis
and hand values of alkaline hydrolyzed polyester fabrics were measured using KES-FB
system. Also, the relationship between the morphology and the mechanical property of
alkaline hydrolyzed polyester fabrics was analyzed. The results are as follows:

1. At an initial stage of alkaline treatment, the concentration of TiO; did not affect the
weight loss of the treated yarns. But by increasing treatment time, the effect of the
concentration of TiO; on the weight loss of the fiber became more pronounced. The weight
loss were increased in the following order; fulldull> semidull>> clear

2. The effect of hydrolysis on yarn tensile strength seems to be more related to the size of
the pits on the fibers rather than the number of pits.

3. Axially oriented pits occurred along the hydroyzed, delustered fiber surfaces, while such
pitting was absent on hydrolyzed fiber containing no TiQ;. The number of voids across the
surface of a fiber increased with an increase in the amount of TiQ, incorporated into the
fibers. The size of the voids depended on the treatment time of hydrolysis rather than the
concentration of TiO..

4. The mechanical properties and hand values of polyester fabrics were changed by
alkaline treatment but were identical regardless of the concentration of TiO, While the
mechanical properties of polyester fabrics depended on the structural change of the fibers and
the yarns within the fabrics as the fiber diameter became progressively smaller rather than

the size and number of pits,
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Table 1. Characteristics of polyester yarns,
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Material TiO Yarn no. Tenacity
No. (%) Yarn type level (%) (denier) (g/d)
Polyest
Y1 olyester Clear 0 75/36 3.89
100
Y2 Polyester Semidull 0.38 75/36 4.10
100
Y3 Polyester Fulldull 2.2 50/24 3.78
100
Table 2. Characteristics of polyester fabrics.
TiO; Yarn no.
NO Material Yam type level (%) (denier) Wit. Fabric count | Trickness Weave
l (%) warp weft. | warp | weft | warp | weft (g/m?) |(endX picks/m?) (mm)
F1 P°‘;’:§ter semidull | semidull | 0.38 | 0.38 | 75/36 |150/48| 10.68 | 13869 0.325 plain
F2 Po}f::ter dull | semidull | 1 | 0.38 |75/72 [150/96| 12.42 | 162x75 0.322 plain
Polyest .
F3 °;’:: T\ fulldull | semidull | 2.2 | 0.38 | 75/36 |150/96| 12.29 | 156X71 0.328 plain

— 159 —



160 R RAEHG T
Table 3. Characteristic values of basic mechanical properties
Properties Symbol Characteristic value Unit Apf)aratus
LT Linearity of load-extention none KES-FB1
Tensile wT Tensile energy g.cm/cm?
RT Tensile resilience %
B Bending rigidity g.cm?/cm KES-FB2
Bending 2HB Hysterresis of bending morent g.cm/cm
G Shear stiffness g/cm.degree KES-FB1
2HG Hysteresis of shear force at 0.5 of shear angle g/cm
2HG5 | Hysteresis of shear force at 5 of shear angle g/em
LC Linearity of compression-thickness curve’ none KES FB3
Compression | WC Compressional energy g.cm/cm?
RC Compressional resilience g.cm/cm?
MIU Coefficient of friction none KES-FB4
Surface MMD | Mean deviation of MIU none
SMD Geometrical roughness um
Thickness T Fabric thickness mm . KET-FB3
Weight W Fabric weight mg/cm?®
e},
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Fig. 1. Changes in weight loss of fulldull, semidull, and
clear PET yarn over a 5-hour period of
treatment with 5% NaOH solution at 90°C
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Fig. 2. Changes in tensile strength of fulldull, semidull
and clear PET yarn over a 3-hour period of
treatment with 5% NaOH solution 90°C

A2 A 2kell kB FHAE Aol A A
Ehfict,
FHoAHZ Afol ¥R TIO, Y=ot darelH

e

l

161

2 AFY Tl 9L ulAE Ao B A7z,
TiO7t 24 4e Z35)R) e 4 nob Zk 74
#o] ¥4l A% TiO8] $EL Febgsgo] 4o
BEE UAA Gethe Bas Qe aeyg R g
He ATl E 2402 AR AR = 2 A5L vo)x|
RE o ol Fol e Ti0S ol whel Fekrigol
Aol Hod thd g AAE HelSo), Goraffa®=
TiO7t 239 Ae) 2854 e AN Zakpsg
o] 22 AfFEHAN FolA sk TiO,e Uxt
HEo.2 AW Sk webd olejg A= Mz
°l AA4% Ti0S] ¥ xo] o4 FRztL 8o o35
o] AL BedF Aoy, '

2) Ti0.7 22|75l A| Q)5 Bl of| 0| x| =94 3¢

Fig. 2% 437184 4719 Ti0,9 fae] Moy
= EHolana A9 dte sedege Qdas o
HEpo) o},

LAY Azke] Zrbgtel what 28 Az aw
FEE 24330, 539 Tiogl a5z ee A
Bt 23 FeloAmz oA AAR=9 7has)
A A veheh 279 Hel A7kl TiO,e] &
= @ Aol7l vehtal eigkeny, 24071 o&
fulldulle] Fejoll s 2 Aol4] QAR Ee] 7145}
ABA et o) b e M)z ggEaio] WAy
e Foll A4LHo) AFEHom Aee7] wlfoz
A o)Al =% ohge) FalAA We) AL (Fig,
4olA FaH & wlel o] HeAzke] Folusz 3
ol AXL Ti08 ¥E7} HL4E 1) Fo] Frlgie
A& neis, AgAEe) W slats) w5
A 2ok F9 2700 o) Be e wow, Fo
7)ol A% Fepo] BRL A ¥ 35} 12 2a
H-RH0 2 stressr} 2o]7] wj-Fe]ct

3) Ti0.7 I 2AZE)7 14250 A E oA HEf ol 0| x| =23 5

Fig. 3-& 437434 A714 Ti09] 57} A= o
= Eelolanzdy dze] MW 5% NaOH £
Boll 41 90TAA 2417k e} Fo) Ty ejg v
Aeldh, dARHY 2 TiO 239 Tojo) o)z
o Eolele df4wbo wigkm Fo| wAlsy
v TiO7h 2287 ohe 4.8 o) 477 woick
TiO7} 239 Aozt o]eldt Fo] wAHE 32
Goraffa® = fiber matrixol] Z %15 Ti0, 4 A7 27
HA R Qlsted HfZeld WojA zky] wj o))

)

1

b

lo w

— 161 —



162 BEARBRERE

a) no TiO, containing PET fiber untreated (X 2000) b) no Ti0: containing PET fiber treated (x2000)

o

::) 0.38% TiO; containing PET fiber untreated (< 2000) d) 0.38% TiO; containing PET fiber treated (x2000)

e) 2.2% TiO: containing PET fiber untreated(x2000) f) 2.2% TiO; containing PET fiber treated(x2000)
Fig. 3. Comparison of the morphology of untreated and alkaline treated PET yarn at 90°C for 2 hours
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a) 0.38% Ti0. containing PET fiber treated for 1 hour

(x5000)

c) 22%

Ti0; containing PET fiber treated for 1 hour
(X 5000)

Fig. 4. Changes in surface morphology of hydrolyzed TiO, containing PET fiber at 90°C after 1 hour & 3 hours.
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Table 4. Tensile property of the alkaline treated polyseter fabrics.
Treated time(hr) ‘ )
— 0 1 2 3
Samples Characteristics

LT 1.015(100) 0.926(91.23) 0.86(84.73) 0.845(83.25)

F1 WT 3.90(100) 6.24(160) 6.81(174.62) 7.3(187.18)
RT 68.05(100) 62.0(91.11) 62.3(91.55) 61.05(89.71)
LT 0.894(100) 0.799(89.37) 1 0.764(85.46) 0.753(84.23)

F2 wWT 3.7(100) 5.8(156.76) 5.94(161.35) 5.1(164.52)
RT 70.2(100) 63.5(90.46) 67.25(95.8) 69.8(99.43)
LT 0.77(100) 0.885(114.94) 0.802(104.16) 0.839(108.96)

F3 wT 3.12(100) 5.07(162.5) 5.410(173.4) 5.34(171.15)
RT 73.15(100) 70.1(95.83) 70.2(95.97) 69.8(95.42)

The value in () indicates %decrease or %increase.

Table 5. Bending property of the alkaline treated polyester fabrics.

Treated time (hr) 0 1 ) 3
Samples Characteristics )
Fl B 0.211(100) 0.033(15.64) 0.03(14.22) 0.018(8.53)
2HE 0.144(100) 0.045(31.25) 0.02(13.89) 0.008(5.586)
- B 0.221(100) 0.017(7.69) 0.014(6.34) 0.009(4.07)
2HB 0.143(100) 0.013(9.09) 0.008(5.59) 0.003(2.1)
F B 0.227(100) 0.045(19.82) 0.021(9.25) - 0.013(5.73)
3 JHB 0.153(100) 0.029(18.95)) 0.009(5.88) 0.004(2.61)

The value in () indicates %decrease.
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Table 6. Shearing property of alkaline treated polyester fabrics.

Treate.d tllme(hr) 0 1 9 3
Samples Characteristics
G 1.210(100) 0.3(24.79) 0.28(23.14) 0.25(20.66)
F1 2HG 2.330(100) 0.82(35.19) 0.63(27.04) 0.31(13.30)
2HG5S 6.270(100) 1.16(18.5) 0.87(13.88) 0.49(782)
G 1.55(100) 0.32(20.65) 0.25(16.13) 0.24(15.48)
F2 2HG 2.15(100) 0.91(42.33) 0.44(20.47) 0.35(16.28)
2HGS 8.17(100) 1.33(16.28) 0.66(0.08) 0.47(5.75)
G 1.98(100) 0.4(20.2) 0.25(12.63) 0.26(13.13)
F3 2HG 2.55(100) 0.75(29.42) 0.41(16.08) 0.32(12.55)
2HG5 10.23(100) 1.64(16.03) 0.69(6.75) 0.51(4.99)
The value in () mdmdtes % decrease.
Table 7. Compression property of the alkaline treated polyester fabrics.
Treated time(hr) 0 1 2 3
Samples Characteristics
LC 0.564 (100) 0.473(83.87) 0.581(103.01) 0.627(111.17)
F1 wC 0.038(100) 0.041(107.89) 0.032(84.21) 0.023(60.53)
RC 63(100) 53.3(84.6) 58(92.06) 55.2(87.62)
LC 0.636(100) 0.566(88.99) 0.613(96.38) 0.587(92.3)
F2 wC 0.027(100) 0.042(155.56) 0.026(96.3) 0.029(107.41)
RC 59.7(100) 55.7(93.3) 55.1(92.3) 47.2(79.06)
LC 0.691(100) 0.689(99.71) 0.647(93.63) 0.633(91.61)
F3 wcC 0.034(100) 0.03(88.24) 0.024(70.59) 0.027(79_41)
RC 67.5(100) 54.2(80.3) 58(85.93) 54.3(79.06)

The value in () indicates %decrease or %increase.
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Table 8. Surface property of the alkaline treated polyester fabrics.
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Treated time(hr) 0 1 9 3
Samples Characteristics

MIU 0.104(100) 0.132(126.92) 0.141(135.58) 0.145(139.42)
F1 MMD 0.015(100) 0.012(80) 0.01(66.67) 0.013(86.67)

SMD 10.09(100) 8.75(86.72) 9.65(95.64) 8.98(88.99)

MIU 0.113(100) 0.197(174.34) 0.196(173.45) 0.168(148.67)
F2 MMLD 0.014(100) 0.012(85.71) 0.011(78.57) 0.01(71.43)

SMD 7.42(100) 7.58(102.16) 7.7(103.77) 7.31(98.52)

MIU 0.121(100) 0.198(163.64) 0.179(147.93) 0.178(147.11)
F3 MMD 0.014(100} 0.014(100) 0.012(85.71) 0.014(100)

SMD 8.463(100) 7.39(87.32) 8.64(102.09) 8.43(99.61)

The value in () indicates %decrease or %increase.

Table 9. Thickness & Weight properties of the alkaline treated polyester fabrics.

; Treated time(hr)
— 0 1 2 3
Samples Characteristics
TO 0.325(100) 0.311(95.69) 0.286(88) 0.256(78.77)
F1 ™ 0.299(100) 0.276(92.31) 0.263(87.96) 0.242(80,94)
w 10.68(100) 9.8(91.76) 9.01(84.36) 7.62(71.35)
TO 0.322(100) 0.308(95.65) 0.277(86. 03) 0.253(78.57)
F2 ™ 0.305(100) 0.279(91.48) 0.26(85.25) 0.233(76.39)
w 12.42(100) 10.9(87.76) 9.5(76.49) 7.78(62.64)
TO 0.328(100) 0.3(91.46) 0.278(84.76) 0.252(76.83)
F3 T™ 0.308(100) 0.283(91.88) 0.264(85.71) 0.232(75.33)
w 12.29(100) 11.72(95.36) 9.67(78.68) 7.48(60.86)

The value in () indicates %decrease.
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