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Abstract —Nylon 6 ultramicrofiber(UMF, monodenier 0.07d) and regular staple fiber(monodenier 2.05d)
were dyed with acid and disperse dyes to investigate the effect of the difference of the fiber fineness.
Also X-ray diffraction pattern, birefringence, DSC thermogram, moisture regain and water absorption
of these fibers are measured. The dyeing rate of nylon UMF with acid dyes is increased compared
with that of regular fiber, but not increased for disperse dyes. Also the saturation dye uptake of UMFEF
with acid dyes is higher than that of regular fiber, while it is unchanged for disperse dyes. The
moisture regain of UMF is similar to the regular fiber, whereas the water absorption of UMF is two
times than that of the regular fiber. The crystallinity percentage of UMEF is higher than that of regular

fiber.

Keywords

1M 2

UL 2 Afs vt 978 ¢ox golojx
= 718, X AFEYE st o]27171A)
*“Mﬂ%ﬂ Ax F23 AU YA E Afe 7
HopollA 2gat AxZ 717 Ao Algdn B
3] A4 B2 254 UL E A/ Az E2
wol A, WAL, AAL AA, A7 5 2]
Fote] Ve HTs] wet A, aRL
A2 Hojeh= e FE2A o&Ho] gt
ojy et A= AfrE AHES Al A 2
AF, 7498 ° 59 AAHez 4% EA4E
FHA7] W] 2 Bale moq e

1Correspondjng author. Tel. © +82-51-510-2408 Fax:.
+82-51-512-8175 ; e-mail . leemc@pusan.ac.kr

»nylon 6 ultramicrofiber, acid dye, disperse dye, X-ray diffraction, birefringence

101/111: P

s a5 A

& =o17] 93 m@ wpve) shgol 8
9 Garbge gdoldm Qa1 iﬂu} o

G A2 A A
heFd APET YAE

Fo A9 A8 0@
S0 e BAQE ddaE e AE A9 39
= O uE Eejo)sE2E F402 oo

oM 7 elge] A9t JAE o B R
o ThR-iolY, B8 AR W EI QY
A AR FAM HFo] = e ofe

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 6(2002. 12) / 319



16 A

A

7 AFEE 73] w4, o7
dol 7 Holdlla] EAEe] HAYsIaL

dutd oz YA BN R= 7] 58 o
ol dd Ik A8 FXlo] o]Folx A4
gigks] w2, A Ax7) 7FEoAE A
S 2 AN&KT} FUket & A ZEALA
A& ot wWE tefe Bad A
ot} oo B AFore Axrt v
A AR Eedye] 0.07d)9F EREAN R
2.06d)2 ALgste] 4% gAY 379
GAaLEEel GaEy 5
A= ZHT DSC, Ue o

=
-

=)
23

o

AT,
ot
ol A

&
=
A

e

fr

O N R

e

21 N2

ANBRME UL E gE8] 2803 (M= 205D/
2Ho]Z do] 5lmm, ©]3} Regulargl $hH 2 1}
dz/Zd~H2 STH/NP A=, A=
35D/2H0]Z& Ao SlmmE A&t 224
3= N/P E3Hd-8-2 NaOH 1%, 100 CollA 30%
b Aelste] Zjo2EHEP) RS &8 AA
gAsled A 22(N) 2=AAHE=H Y] 0.07D,
ultramicro fiber, ©]8F UMF& 3H2 ddsigch
o5 U E ~H0)E AReE BEE 1gls
Bu-A 1g/L F&AdlA] 60T, 205831 FHslch

22 HM

Aubab B AL AR Ado) AMES A&
459 Ad9 s U 350 BAYES
AR EAE TEEQ
L Acid Red 187} CI Acid Orange 7, 18] 2.
Al m9l CL Acid Blue 83024 o=
EFA 9k (Tokyo Kasel, Japan) & T2 AM&
P G888 opEANOMIEA UEEL
mol/L)9] &EA-& AHg3to] pH 502 2383t
Acid Red 137} Red 18 =183 Orange 79 <4
B¥EE 2010 mol/LZ, 18] Blue 83 40
10 *mol/L& ko] £H] 1000:1 2 60 ((Acid Red
13, Red 18 ¥ Orange 7)%} 80 C(Blue 83)°l4] &
Astdch BE AL Acid Red 13, Red 18 2
211 Orange 72 48%)7Y, Blue 83 %A 44
sle] Pl 44 &
25% d2d M g FE3] H

O

VA

M1 o
oflt

320 / EEEBEMNIEERE £ 148 E658(2002. 12)

- 0]

o

- BHEZE

|

o ol3] AAHE FIA) Egk B ERAE
CI. Disperse Red 60(Dianix Red FB-E) %
Disperse Blue 56(Dianix Blue FBL-E), Disperse
Blue 79(Dianix Navy Blue G-Fs Conc.) & A&
o=

AL 2488 %271% % Disperse Red 602
0.0166~2.648g/1, Disperse Blue 56 < 0.0175~
2.792g/1, Disperse Blue 79+ 0.0279 ~4.464 g/1 ¢
HelolA 48x3F FEA AT A & A,
AzANZ F BT DMFR2 §HE F&3lo] 93
HE Pkt Ao ARSE A ek 4t

g9 38 Fz= Table 1o VJERIAUTH

ol

Table 1. Acid and disperse dyes used in this study
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Fig. 1. Weight loss of nylon/co-PET UMF with NaOH as function of concentration and tem perature.
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Fig. 2. IR spectra (a) and DSC thermogram (b) of nylon/co-PET UMF treated with NaOH.
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Fig. 3. Dyeing rate of acid dyes on nylon 6 regular fiber and UMF.
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Table 2. Half-dyeing time and saturation dye uptake
of acid dyes for nylon regular fiber and UMF

Saturation dye
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Acid Red 13 34 1< 174 228
Acid Red 18 38 1< 8.0 12.7
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Fig. 4. Relationship between dyeing temperature and dye uptake of Acid Red 18 and Blue 83 on

nylon regular fiber and UMF.
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Fig. 6. Reciprocal plots(1[D]; and 1/[D]¢) of nylon regular fiber UMF with Acid Red 13 and Acid

Orange 7.

1/[D}; (g/mol x10™)

1/[D], (g/mol x10°*)

8
Acid Red 13
sto—o— O
GEe—a—
O Regular
2F O uwmF
0 1 1
0.5 1.0 1.5
1/[D], (L/mol x10°)
51 O Regular
O UumF
4
3
O
2 .
Acid Blue 83
1 1 1 1 1 1 1
3 6 9

1/[D], (L/mol x10°)

324 / BEBENIBERE £ 145 26582002, 12)

20 Acid Red 18
"§ 16
x
Z 12 O
£
2 8 O Regular
o 4L O uwr
o L 1 1
0 5 10 15
[D], (L/mol x10°*)
4
— M
T 3
x H— U
g 2 Acid Orange 7
% O Regular
e 1r O UuUmF
0 L L 1
0.0 0.3 0.6 0.9

1/[D], (L/mol x10°*)



o83 Fig 6& 1 .
Eo 4ol AMdAd (DellH Langmuir &2
A& mEE Ag HofFa ivh

Dbtth \
D i er:a— (1)
fib B+Dbath
AZIA Diiper © BB A2

Dt = ZF

/Dbt 1/Dran @] ZFoA A& 4] 24
o 3 3G A=FS Table 20 HERNATE
FolM & F Rl dRd wg zpol= YA
ZFAAPE debatier zakel Aol 16~59%
ekt ole} 22 2FA ALY L] F
Aol A= T Ee] A3l

~ 5

oY e rlo

AR A= Z25AAPE dEbALEY 359 o
oA s wE Aoz} ZA YETE Dis-
perse Red 603 Blue 568 %5 durls} ==
AAe] A &Rz A9 HSEk o) Disperse
Blue 79 ¢] -5 Z2FAAE RATEY 93
713e <4 4= v}, Disperse Red 607 Blue 562
A} 727 gtedd Aol | o)A Blue 799
obzA| XY VAt 5] TEA) 3 gl R
HolXA] = Roz AziE o)),

Tig. 8& #4495 Disperse Red 60, Blue 56 2
Blue 79° 3 GAmgFao|ty EAEEE 3
T O A4S Ho$m k. & Disperse
Blue 56 9] Z-+= 49 FMo] dibrtel 2=
MAE ALl Aol 7t giARE, Blue 7R A%+ 1/3
A= Z2FAAZE =4 Ve, Disperse Red 60
ol A%e AL 2FA) S GFFS 2
o]al Stk oJAx FAEEZMMAH dE5
EA gt Aolgtu AZEolXT) . Disperse
Blue 5691 7§ €529 FFdx HX= OHY

LG S S

>

el A 21

9 NHy71 Z28]la C=071= g2 o] gt 2h47]
o], Disperse Red 6@ 7% Disperse Blue 56
I 2L QEGHE FERE 1 gont, Bxb
TFEAA FEEHE 4d0] AL Aoz A4E
t}. T3k Disperse Blue 799 3}&7Z= o]E9
=742 Rt}

8 /
7
Disperse Red 60 /g

Dye uptake (mol/g fiber x10°)

) O Regular
I O uwmr

(L' 1 1 1 // /
0 20 40 60 120

Dyeing time (min)
40 7 A
| Disperse Blue 56
30k

20

O Regular

10 0O UMF

Dye uptake (mol/g fiberx10°)

0 20 40 60 120
Dyeing time (min)

24r Disperse Blue 79

)
X
[
0
(= 16 -
o
©° s
E
% O Regular
8 O umr
3
o 1 ] L/
a
0 20 40 60 120

Dyeing time (min)

Fig. 7. Dyeing rate of disperse dyes on nylon
regular fiber and UMF.

34 ggtrfet SHALel =4

Table 39 WkAleh A Ate] ofnlie web]
sh F4al SRl ofuly Wels] g $R-E

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 6(2002. 12) / 325



22 A - o] 78
15 I Disperse Red 60
‘©
5 O Regular
2 10 O uwmr
o
©
E
§“‘ 5
0/( 1 1 1 1 /(
40 80 120 160 200
[D],(g/1x10?)
60
‘©
E 40
'g Disperse Blue 56
é 2 O Regular
= O uwmr
=)
0 1 1 1 1 1
0 100 200 300
[D](9/1x10°)

Disperse Blue 79

O Regular
O umF

[D](mol/g fiberx10°)

100 200
[D](mol/1x10°)

300 400

Fig. 8. Relationshipe between[D]: and [D], of
nylon regular fiber and UMF with disperse dyes.

)
UMF

Regular

<—— Endotherm

150 175 200 225 250

Temperature(°C)

oL - BHEZET]

Table 3. Amino end group, moisture regain and
water absorption of nylon regular fiber and UMF

Regular UMF
Amino end group(x10-5eq/g) 08 08
Moisture regain(%) 42 40
Water absorption (%) 113 217
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Table 4. Crystallinity and Birefringence of regular
fiber and UMF

Regular UMF
Crystallinity (%) 417 451
Birefringence 00578 00573
Density(g/cm* 1153 1172
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Fig. 9. DSC thermogram (A) and X-ray diffrac tion pattern (B) for nylon regular fiber and UMF.
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