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Abstract In this study, we conducted alkali hydrolysis on sea-island type PET
ultramicrofiber tricot fabric and dyeing according to the various conditions with black
disperse dye. Herein, we evaluated the weight loss rate and tensile strength according
to the NaOH contents. The optimal alkali hydrolysis treatment conditions were set to
25 %omf NaOH with a treatment time of 60 min at 110 °C, and average weight loss
rate of the PET ultramicrofiber tricot fabric is about 23 %. The dyeing conditions
were investigated with different dyeing temperatures(95-135 °C), dyeing time(20-60
min), dye contents(2-10 %omf), dispersant contents(1-9 g/f), pH buffer solution
contents(1-9 g/f), UV-absorbent contents(5-25 %omf) and reduction cleaning process
conditions for black color. We obtained the optimum conditions of the dyeing with
the dye contents of 8 %omf, the dispersant contents of 1 g/f, the pH buffer solution
contents of 1 g/f, the UV-absorbent contents of 10 %omf, the dyeing temperature of
135 °C and the dyeing time of 40 min. The light colorfastness of dyed ultramicrofiber
PET tricot fabric was good to excellent in the range of 4 to 5.
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Figure 1L Alkali hydrolysis profile of sea-island type PET tricot
fabrics.
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Figure 2. Dyeing profile of PET tricot fabrics.
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Figure 3. (a) Sea-island type PET tricot fabrics with various
NaOH concentrations at 110 °C, (b) Weight loss with various
NaOH concentrations(10-30 %omf).
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Table 1. Tensile strength retention of sea-island type PET
tricot fabrics with various NaOH concentrations at 110 °C

Tensile strength  Tensile strength

Sample (N/50 mm) Retention(%)

Weft Warp Weft Warp
No treatment 804 341 100 100
NaOH 10 %omf 740 314 92.04 92.08
NaOH 15 %omf 706 303 87.8 88.86
NaOH 20 %omf 702 299 87.3 87.68
NaOH 25 %omf 694 277 86.3 81.23
NaOH 30 %omf 686 270 85.3 79.18
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Figure 4. Tensile strength of sea-island type PET tricot fabrics
with various NaOH concentrations at 110 °C.
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Table 2. The before, after weight and weight loss of fabrics
according to alkali hydrolysis

Before After Weight loss
@ @ (%)
3334 2547 2361
3348 25.44 24,01
32.87 25.36 22.85
3245 24.55 24.35
3264 2478 24.08

32.94+0.44 25124043 23.78+0.58
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Figure 5. SEM images (a) untreated fabrics and (b) alkali hydrolysis treated fabrics.
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Figure 11. (a) Photograph according to UV-absorbent concen
tration of the sample reduced under optimal condition(25 %
omf NaOH, 110 °C for 60 min), (b) K/S values, lightness(L’) a
ccording to UV-absorbent concentration(5-25 %omf).
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Table 3. The light colorfastness of dyed microfiber sea-island Ach mob &K 20N dFH si=P PET =AlAF E2IE
type PET tricot fabrics Hdes 29 Agos JMSH] bl M 252(95-135 °C),
AA AIRK20-60 min), FAF A& FE(2-10 %omf), A
e o of o st FH1-9 g/ ¢), pH 2EA] AH1-9 g/ ¢), L& A FF
oncentration ight fastness e ~ o e o e
UV-absorbent(%omf) (grade) (5-25 %omf)e] Wsto] e A Frloto] o3t £22

Zis AT

5 4-5

10 4-5 1. 110 °C, 6027t NaOH 25 %omf, £H] 1:109] x71o2

15 4-5 T 7ts= do=H oF 23-24 %9 FFES 7= sl
g PET SAIAM E2JEE HAPES Adch & AN A
&8 BEe2 AYE A 2 HEEEM VIEY &
25 4-5 = 27191 100 °C, 30+%t, NaOH 25 %omf, £H] 1:109]
ZAHE 7EESt 230N Aol oS & 4 A
olz s, W= A =22 A¥ 7ty =0l 3
g e AS AT 4 A0+

20 4-5

0 AWAE By

ﬂ Ly

58 JPRE 2 STk oS 5ol Aol 9IS Ul 2 110 'C, 6087 NaOH 25 %omf, &u] 1:109] x71o2
AR oton 245t AFHAR S 7HR|7] Y5t dF SAIA9] 7rtel w3 PET ZAAF E2]3E WA2o] &|x0] M
sFFe 10 %omfolsht AAs L mdstitt Black AlARQ] 2719 BaF 99@0] =5 8 %omf, BA| 1 g/¢. pH &
PET SAIAF ERJZE W2 4L AFsAr WAl 242 & AR 1 g/, 9 ZXA| 10 %omfS AFE-sto] |1] 1:10,

P APARES WA She 2ol AEEHOR AN o 135 “Colq 40%3+ @Alshe Zo] Aatcta et
3 AR AFE 10 Somf ARSI, 3. gE Ajde] Ay xziold oMEl Sy PET A4
EfjiE WY2Y opEAEL 1E AUME 353
39 Si= PET SMA EE|ZE HEEQ opE 2 F& RONE 2-35902 thh Wgon ol e
Er el Lo o, AZEL £UF MM black e TP 9s) 2
9k @17 UJ&o] wat DIANIX BLACK AM-SLR disperse AAtel 7% w2 ol dms Hashl Hol, ZAusos
S 1=

o

o
dyeo] S5 8 domf, RAK] 1 /¢, pH £AF 1 g0, Rolsgo] LJEN}] mEo R siMEct UPAEE Be
Ay SAIA 10 %omfS Agste] u] 1:10, 135 “CollAq 40 4-oeeeR z

27} Sl=d PET 2AA} E2FE WHELS gMstel QA

Ngo] 0pE, A= ES Holsteict
s Apgsto] A

Hob shEARI7| &7 Y(KEIT)

= [¢] O] ]%6}% _4K4}\H/‘\_1-7]t‘l_ = 7]%7]11:]} AlQog Asie o
dRE Algslgona Ax 7ML 35gog o¥sIe e 87878 = I A +E
55 % TATJIYTH10082317). O] =22 20199 % BB21+ Ao
gocinot, G wA oiE AD e oJzto] X|YEYS
opEAZ o] Bl B5F A]R9] @S0l 7tashe I 4 b
Quedch Est S Aol si=d PET ZA|AL E2|IE HAE
2 AFAF R AR R o] ARRE|D] o] 243t UdE]
219} References

S Wee sin WY FAA Yol mE YA
Table 37} 20] W& 4-553 02 9%t WS U
1. J. Koh, Weight Reduction and Dyeing Properties of Sea-islan
d Type PET Supermicrofiber Fabrics, Textile Science and En
4 4 = gineering, 42(6), 355(2005).
- = — . .
2. Y. K. Park, A. R. Jo, and J. J. Lee, Weight Reduction and

Dyeing Properties of Sea-island-type Polyethylene Terephthala
2 AoAL sl=d PET ZAAF EZ|ZE ®AE9 A

of 49 =4 =4S #I5i NaOH 5%=(10-30 %omf)ol| w=t
@] AT AR 2RlA 54 Bristela AAel dEE 3
z 7 £

te Ultramicrofiber Fabric, Textile Science and Engineering, S
2(5), 344(2015).

. O. Wada, Control of Fiber Form and Yarn and Fabric Struct
ure, Journal of the Textile Institute, 83(3), 322(1992).

Textile Coloration and Finishing, Vol. 32, No. 1



18

10.

11.

8n, a4, o2, 1xg, 4Tl

. T. Nakamura, S. Ohwaki, and T. Shibusawa, Dyeing Properti

es of Polyester Microfibers, Textile Research Journal, 65(2),
113(1995).

. B. H. Lee, The Dyeing Behavior of PET Bulky Yarn with

Disperse Dyes, Textile Coloration and Finishing, 30(2), 70(2
013).

. M. S. Park, J. H. Yun, and D. H. Jo, A Study on Extractio

n Condition of Co-PET from PET/Co-PET Sea-Island Type
Microfiber Fabric, Textile Coloration and Finishing, 13(2), 3
4(2001).

. H. R. Kim, H. K. Jang, and J. J. Lee, Black Dyeing of PET

with Disperse Dyes of Three Primary Color, Textile Science
and Engineering, 45(6), 331(2008).

. J. H. Kim, Increase in Color Depth of Polyester Fabric by R

esin Treatment, Textile Coloration and Finishing, 26(3), 187
(2014).

. T. K. Kim, J. H. Jeon, and E. C. Kim, The Process Optimiz

ation for Development of Super Deep Black Fiber, Textile C
oloration and Finishing, 19(1), 53(2007).

Y. Kim, H. Lee, and J. C. Kim, Alkaline Hydrolysis Behavi
or of Poly(trimethylene Terephthalate) Fiber, Journal Korean
Fiber Society, 37(2), 118(2000).

M. Seo, A Study on the Alkali Hydrolysis of PET Fabrics
with Ultrasonic Application (I) -Decomposition Rate Constant
and Activation Energy, Textile Coloration and Finishing, 14
(4), 18(2002).

O[xfH, ol&%l, g9, Hri=, o

Z

ol

12. H. S. Kim, E. S. Shin, and J. J. Lee, Weight Reduction and
Dyeing Properties of Sea-island-type Polyethylene Terephthala
te Ultramicrofiber Knitted Fabrics, Textile Science and Engin
eering, 51, 34(2014).

13. Y. Washino, “Functional Fibers”, Trends in Technology and
Product Development in Japan, Toray Research Center, Japa
n, 1993.

14. J. E. Lee, Investigation on Alkali Hydrolysis of PET/co-PET
Ultra-microfiber, Textile Science and Engineering, 55(5), 343
(2018).

15. H. T. Cho and H. Lee, Dyeing Behaviors of a Disperse Dye
on Ultra-micro PET Fibers, Textile Science and Engineering,
47(2), 77(2010).

16. S. H. Yoon, T. K. Kim, Y. J. Lim, and K. M. Cho, The Int
erpretation of Dyeing Behavior of Poly(trimethylene terephtha
late) Fiber with a Disperse Dye, Textile Coloration and Finis
hing, 13(4), 23(2001).

17. I. 1. Jung, Supercritical Fluid Dyeing of Polyester Fiber with
Two Different Dispersion Dyes, Clean Technology, 17(2), 11
0(2011).

18. S. Kim, Dyeing Properties and Improvement of Washfastness
of Ultrafine Polyester, Textile Coloration and Finishing, 15
(1), 48(2003).

19. E. Tsatsaroni and I. Eleftheriadis, UV-absorbers in the Dyein
g of Polyester with Disperse Dyes, Dyes and Pigments, 61
(2), 141(2004).

Authors

ZHY MR RIIATIAABT ST MATRY St

BT SufsD QIIATIAARSET AR sy

OJX|2 SAHStm Q7IATIAIAHZS D SAIRY 42

DAY SRALTHARY MAATY

AYT SFANLTHATY MY

OIFd sEMUTHATY MY

O|SE ENTTHATY HYATY

149 @YLMAHUME A

iz @FAHUMY HE

0|57 Spfetm Q7|AKAIAHZS T s



