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A Study on the Alkali Hydrolysis of Sea-island PET Ultra-microfiber
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Abstract: Alkali hydrolysis of sea-island PET 0.02denier microfiber were compared to those on the fabrics of the
0.06denier microfiber. In the dissolution of the sea component out of sea island type ultra-microfiber, it is important to
determine the optimum division and divided material. Weight reduction of sea island ultra-micro sea island fiber was faster
than regular PET about 10 times. Also 0.2denier sea-island ultra-micro sea island fiber has better color fastness (washing,
friction, and daylight) than 0.06denier level sea-island ultra-microfiber. In this study, 0.2denier ultra-micro sea island fiber
shows the possibility of high value product.
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H Ao AEEH A& = PET(Polyethylene tere-

phtalate) 43 5E(SH =AM} YREAHOI YAA}L Spec.
2 Table 1, 29} Zch

. Split Monofilament, Sea/Island
Maker Fiber Spec. Component (EA) fineness (dpf) ratio Remark
PET 85/36 (SDY) CDP 7 0.253 25/75
K PET 75/24 (SDY) SD 36 0.060 30/70
Sea-island
PET 50/12 (SDY) SD 800 0.003 40/60
W PET 75/24 (SDY) SD 37 0.059 30/70
D PET 75/36 (SDY) SD 1 2.083 100 Regular
Table 2. Condition of DTY(Draw Textured Yarn) fabrication
1st I/T Nozzle
. Yam Speed Twist ratio Tension
Fiber Spec. (mminy OB 'R H(‘iét)er @ Standard  Air Pressure REMArK
() (kg/crr)
PET 85/36 (DTY) 450 1.023 1.35 150 37 1.4 1.5
PET 75/24 (DTY) 450 1.025 1.40 150 37 1.5 1.5 K
PET 50/12 (DTY) 450 1.030 1.35 140 26 1.4 1.2
PET 75/24 (DTY) 450 1.025 1.40 170 37 1.4 1.5 \
PET 75/36 (DTY) 450 1.050 1.55 160 37 1.4 1.0 D
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Figure 1. Temperature rising curve of alkali weight loss.
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where, 17, : weight of untreated sample

W . weight of treated sample
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Dyestuff 1.0% owf
Dianix Royal Blue CC

Liquor ratio 1:20

Dispersing agent(RM-340)  0.3% owf

pH 4.5

Temperature x time 130C x40min

Reduction cleaning NaOH 1g/l, Na;S;04 2g/1

40min
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1.5°C/min

50C

Figure 2. Temperature rising curve of dyeing test.
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where, K : the coeffient of absorption of the dye at Amax
S : the coeffient of scattering at Amax

R : reflectance at wavelength Amax
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Figure 3. Rate of weight loss for treatment time with 1%
NaOH, 100C.
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Figure 4. Rate of weight loss for treatment time with 2%
NaOH, 100C.
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Figure 6. Rate of weight loss for temperature with 2%
NaOH, 30min.
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Figure 8. Rate of weight loss for concentration of NaOH,
100C, 30min.

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 25, No. 4



308

AR W, NOH swo] 2 28 vt
H Ao ZA Figure 7& 2% 95T x 30min, Figure
82 2% 100C x30mino|A] AHzg ASE NaOH
7l 27184 gPEcl FUleE A & 4
UTH?. NaOH =71 3715 =g 2344
%9 g0l Zr AL NOH FEZF &8
H™ 0|29 &

3.2 ZE7| gMy Het

Figure 9% =g 23449 4%E st
T2 K/S # UEhd Ao|th Figure 994 & 4
Sl uheh 2ol AFBol FAUSE Py 2T
AR 2E7] GAAKS)0] Fadtes A &
4 Slch

T FAUSE A=Y 2IAYRY KIS

L AL P /M Tt BY

iy

FHA] AR, U= HFaA7F HER
kAt o ARAbES S7HAA 2E7] AN
Jo] wropbdl Aoz Azhert

e HEd ZIAHSEA PET 7524(37EA)
27t gl FUlstHgE K/S ghol A4 o
Bl AL TE ey ZIAHG vt 7
£ 2= dol A4} o] =7

S

=
off mi X A

Figure 10 3j=q 2IFAHAFS €2 7
fetS o AFE WE H=HIE UE
o|t}. Figure 10914 & 4= U= HieF Zo] 2
o] INMEE At AATE ¢ & Utk #
Eol S7hdol wet d=rt Faste
of &3] PET LaAaf7t 7h2aiEo] Ei-Zatd
EQ Ao #asty] wE

2938 s A /}5]57} PET 85/36(7EA) >
PET 75/24(36EA) > PET 75/24(37EA) > PET
50/12(800EA) =412l AL =F =34 HF9Y
QA =7} 85d, 75d, 50d &A= QAT o] &
A Ri-dIHE HIE(dpf)7} Table 13 2ol
PET 85/36(7EA): 0.253dpf, PET 75/24(36EA):=
0.060dpf, PET 75/24(37EA)= 0.059dpf, PET 50/
12(800EA):= 0.003dpfo] 7] wWj&Eo]7| % &}c}.

off

o HYIpE e A A 254 A 45

x
ng
oo
k=)
A
Jon
o
i
rg
I
0x
Flol
=l
O
4o
I
fon
rek

—@— PET 85/36 (7, Sea-island)
—O— PET 75/24 (36, Sea-island)
—Ww— PET 75/24 (37, Sea-island)
—v— PET 50/12 (800, Sea-island)
—8— PET 75/36 (Regular)

K/S value

10 20 30 40 50 60
Weight loss (%)

Figure 9. K/S value with rate of weight loss.

100

—@— PET 85/36 (7, Sea-island)
—O— PET 75/24 (36, Sea-island)
—w— PET 75/24 (37, Sea-island)
—V— PET 50/12 (800, Sea-island)
—m— PET 75/36 (Regular)

<
S

(=2
S
T

Fineness (denier)

A
(S)

o
— F
L—

20 30 40 50 60
Weight loss (%)

o
= L
(=)

Figure 10. Fineness changing with rate of weight loss.

3.4 QUFLE-LE H3}

Figwre 11 9128 224440 Fgsd fe
A Qg7yEe] Weks Uehd Zolth Figure 119]

Ao 4 gl uhel Zo| AEO] FASE
RRE} FAFE & 4 Ak ol FFE] B
Haeg dEy 234G HEA Fag] o
£ Aom werEg,

Figwe 12 SE% 23A469) 80 Te 4l
9 W3S el Rolth. Figwe 12004 & 4
Qi v} Zo| FFFo| FAULE AR 2]
At FAASGI BaFE & & Ak ol BB
g FheRelzt Qojubs 270 YR WR
S glo] AET WS Ao AZED, ojn

HE R oML E(ARY Asdz
sl A7} Astete Aoz AZHET

Figure 133} Z+o] PET 85/36(7EA) A< &l ()



SI=H(BRE) PET ZIMMR L] Ji-Eslol 2t A7

500
—@— PET 85/36 (7, Sea-island)
—O— PET 75/24 (36, Sea-island)
400 | —w— PET 75/24 (37, Sea-island)
—v— PET 50/12 (800, Sea-island)
= —m— PET 75/36 (Regular)
S3
<
5 300
&
S
(%]
2 200
%] Y
3
~
100 |

0 10 20 30 40 50 60
Weight loss (%)

Figure 11. Tensile strength with rate of weight loss.
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Figure 12. Elongation properties with rate of weight loss.
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Figure 14. Cross section images(x 350) rate of weight loss conditions.
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£ YEtd ZAolth @A o] ofd AR
Ao A2 "ol tfRE 24 Adfol it
AR s G2 @S YEHYeH, PET 7536
(IEA) 2Aj9] gAAg et 74 4% ¥ PET
S0/12(650EA) A7} GAAR=7F ¥ AFS U
B SITE PET 50/12(650EA) 2747F W JMAF
TE RHolk 7ge muFatdlE 9] A= (dpf=0.003)
7h 271 g&2d Aew nEH

E3F PET 85/36(7EA) &% PET 7524 %R
oF ¢33 GMAFEE Hol=d|, o]A= PET 85/36
(7EA) 4|7} PET 7524 A{Htt mx-PadE 9]
A &=(dpf=0.253)7} 7] W& Aoz FZH

PET 85/36(7EA) &A= Softdt XAEdAL 7|&
=g 2IAHF4A PET 75/24(36EA) E+ PET
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Table 3. Color fastness
Fiber material PET 85'/36(7EA) PET 75/.24(36EA) PET 75/?.4(37EA)
Test items (Sea-island) (Sea-island) (Sea-island)
(Standard)
Weight loss(%9 7.9 168 27.7 33.6 64 159 309 340 23 47 156 315
Discoloration 4-5 4-5 45 45 45 45 45 45 45 45 45 45
Color fastness
hi
to washing PET 4 4 45 45 34 4 45 45 23 3 34 4
(KS K ISO _
Stain
105-C06)

Cotton 4 4 4 4

Color fastness Dry 3 4 4 3-4 3 3 3 4 3 3 3-4 34
to rubbing Stain
(KS K 0650) Wet 4 4 4-5 4 3 4 4 4 2 3 4 4
Color fastness 20hr
to light Sandard 34 4 4 4 3 4 4 4 2 2-3 4 4

(KS K ISO105-B02) Blue Cloth

PET 50/12(650EA)

PET 75/36(1EA)

Fiber material .
Test items (Sea-island) (Regular)
(Standard)
Weight loss(%0) 5.1 14.6 38.1 50.6 0.5 0.7 1.1 1.7
Color fastness Discoloration 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
to washing
PET 34 34 34 4 4 4-5 4-5 4-5
(KS K ISO .
Stain
105-C06) Cotton 4 4 4 4 4 4 4 4
Color fastness Dry 3 3 34 34 3 34 4 34
to rubbing Stain
(KS K 0650) Wet 3 2-3 3 4 4 4 4-5 4-5
Color fastness 20hr
to light Sandard 3 2-3 4 4 4 4 4-5 4-5
(KS K ISO 105-B02) Blue Cloth
TSAGTEA] s FeteA mEu, J1E SmA 4.8 =

A LAY 5 Yt GUANEE Bgstn 4w
(LB WEEE FAT 5 Yk 247 Avd
ohE, Q1R Aflol=ut AER WA, Aolx A
R 5 ol BRI RustaAt B Ao

= B7Er.

02d 29| d=q Z=IAHRPET 8536, 75
o] d7e TheRs S4E 71EY 0.06d +EL
A= 2IAHG(PET 7524, 3655)9} v ma}o]

Ao B A% A7 Arns FRALS

%
g
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Ystu, 2eE Aol fotel HHBAT AN
Y= 5 ofg 7 BAL Ave A e 2
e Age Ay

1. NaOH 1% 4 100C, 30min 2|3 uw PET
75/36(Regular) L¥EALRTH PET 85/36(7EA) 3%
d 2FAARTE AdFECl oF 10118 A= =
rom, NaOH 2%)A 100C, 30min 2§
= oF 16~188 =Sk}

2. =y 2FAEFA Yol HAFEC] oF 20%
o|sto| = 7rek& %7} PET 85/36(7EA) > PET
75/24(36EA) > PET 50/12(650EA) &0 2 wato
W, oF 20% o]Arol A PET 50/12(650EA) > PET
75/24(36EA) > PET 85/36(7EA) 420 & Epyt}

3. =8 2FAERE AFE S7He "k KiS
ol dastdlon, A FUT AFENA KS
ZkS PET 75/24(37EA) > PET 85/36(7EA) > PET
75/24(36EA) > PET 50/12(650EA) &0 2 tehgth

4. PET 85/36(7EA) 8= =& 27.7%0 4 PET
75/2436EA) Afre= AFE 30.9%0A &HS £
o] o]FF om, PET 7524(37EA) Hf+= HATE
31.5%0) A oF 60% A= E3F PET 50/12(650EA)
A AFE 381%A4 oF 85% A= &£
olfF|Fl o™, PET 7524(37EA) A& AT o
2 =3 Hie cl2FHo= AFE] (Y
2 vE& g o A ETo] Loyt

5. 02d 529 S=F ZZAHSPET 8536, 75E)7}
0.06d $=2£2] = ZZAA-HPET 7524, 3655) 5
o GAAZ=(AE, vhEL dd)7t o SRS

zAtel =

B AT 20128 ZREARISLAI(10042194)
o xgow 2P, oo FA=FYrh
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