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Abstract Blended knit with two or more fiber has various dyeing characteristics de-
pending on dyeing method because of different material properties of them. In this paper,
newly developed blended knit was used. It was composed by Acrylate fiber and Dyeable

polypropylene(DPP) fiber. As result of build-up dyeing test, acid dyes and disperse dyes
respectively had good dyeabilities on 1% o.w.f. with Acrylate fiber and DPP fiber. Com-
patibility of trichromatic of disperse dyes was generally good for most dyes investigated
and their critical absorption range were between 120°C and 130°C. As depending on dye-
ing methods, there were many differences in dyeability. It was confirmed that 1-bath-1-
step dyeing was most suitable when considering dye exhaustion yield and levelling
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property. Wash, rubbing and light fastness of knits were generally good in most dyes.
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2.1 A=

EH Ao A AFRE A& 20% Acrylate fiberS
AW YALZ AF8-3FIL 80%2] Dyeable polypropylene
fiber<& HALR AR HAALE o] 8510 HAH HE
olm staple, WAA X HEL] 542 Table 19 &
2lst it
2.2 892 2 ZH|

Table 2¢] DPP fiberoll %3 @44 4 A =&

=

7Hd Z1 0 & o 4E= E-type

Table 1. Knit specification used for this study
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Fiber Manufacturer Specification
Stan) DONG-IL Co., Ltd.(Korea) Acrylate : 2.2d, 38mm
aple
Kolon Glotech Co., Ltd.(Korea) DPP : 1.6d, 40mm
DPP (50d, 80%) +
Yarn Yeedoo Co., Ltd.(Korea) Acrylate (single covering, 20%)
30's
Single knit
Knit Yeedoo Co., Ltd.(Korea) 207, 147 .5g/m?
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Table 2. Dyes used for this study

MO HERIA
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Dye

Manufacturer

E-type trichromat

C.l. Disperse Yellow 54

M.Dohmen Korea

C.l. Disperse Red 60
C.l. Disperse Blue 56

Disperse dye

S—type trichromat

Megacron Yellow WFX

Hangook dyestuffs

Megacron Red WFX
Megacron Blue WFX

C.l. Acid Yellow 219

Acid dye

C.I. Acid Red 131

M.Dohmen Korea

Dorasyn Blue CRN
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R GA71(KOREA Chemical Ltd., Korea)&
/\P%'GP‘}"XE}. AR Aol FREW detergent
£ o] &3t FAIE AL, AR M Fol=
£4] 1:20, sodium hydroxide(DUKSAN, Korea)
1g/1, sodium hydrosulfite(DUKSAN, Korea) 1g/1
o] x| A 60Tl A 307 LA S AA]st 1]
T3 A2 = A A AR} _13'_/\}01§7} 317
AE= 18 JMo] AL detergentS 083 A
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2.4 Q&5

DPP/Acrylate HE9 25 G2 5S 1L35}7]
9—]3}03] M A - 59 ¢
APESEITE, o] W, FAHES o2 Al (1)& A

%—% 5
sto] Alxbet it

Exhaustion(%E)=[(Ao—A1)/Ao) X 100 -+ (1)

where,
Ao . Absorbance at A max before dyeing
A1 . Absorbance at A max after dyeing

2.5 gz
NEAZ == AATCC 615, nFaHAE| == AATCC
9] 8-1989%], Y F A== AATCC 16E-19871 ]
Foto] AT & 552 gray scale AHESto] B7t
\_}o‘ggg} /\}Horlgg Oﬂ}\]-h‘s_}— 7ﬂo_<,>_’

3.1 Acrylate staple fiber2| MY

B oALo A AFR3F Acrylate fiberd 7 Tri—
ethylenetetramine?| 2Fet&S o|-§3tof ofl7| (-
NH2)7} =4 22 A (Figure 2) Acrylate fiber7}

Table 3. List of levelling agent and dispersing agent used for this study

Agent

Commercial name(Manufacturer)

Dispersing agent

UL-NA(Borregaard Corp. Norway)

R85A(Ingevity Corp. USA)
Dywell(SAMEUL Co., Ltd. Korea)

Levelling agent

Doregal SFD—new(M.Dohmen korea Ltd, Korea)

Textile Coloration and Finishing, Vol. 29, No. 1
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1) 130°Cx40min
. -2°C/min
+2°C/min
60°C
50T A
Detergent wash
Dye 1, 2, 3% o.w.f. (Disperse dye : Acid dye= 80 : 20) 60°C x30min
Liquor ratio 1:40
Dispersing agent (UL-NA-R85A -Dywell) 4g/L
Levelling agent (Doregal SFD-new) 1g/L.
<1-bath-1-step dyeing>
2)
130°Cx40min
100°Cx40min
-2°C/min
+2°C/min
60°C
50°C a A
Detergent wash
Dye 1,2, 3% o.w.f. (Disperse dye : Acid dye= 80 : 20) 60°C % 30min
Liquor ratio 1:40
Dispersing agent (UL-NA'R85A ‘Dywell) 4g/L
Levelling agent (Doregal SFD-new) 1g/L
<1-bath-2-step dyeing>
3)
130°Cx40min 100°C x40min
+2°C/min +2°C/min
60°C
50°C A A
. A R/C Conditions: A De;ergent ‘.VaSh
Disperse Dye(80%) 1,2,3% owf  \0om Acid Dye{20%) 1, 2, 3% o.w.f ~ 60°C*30min
Liquor ratio 1:40 NS0, 1g/L Liquor ratio 1:40
Dispersing agent 60°Cx30min  Levelling agent (Doregal SFD-new) 1g/L

(UL-NA'RS5A ‘Dywell) 4g/L

<2-bath-2-step dyeing(1+ :disperse dyeing, 2" : acid dyeing) >

4)
130°Cx40min
100°Cx40min
+2°C/mi +2°C/min
A 60°C
50°C A
A Detergent wash i = S — " R/C Conditions :
Acid Dye(20%) 1, 2, 3% o.wf.  60°Cx30min Lisﬁzf;ﬁg’i(ﬂo 0 1,2,3% 0.W.L 10300, NayS,0, gL
Liquor ratio 1:40 Digpmiﬂg agtat 60°Cx30min
Levelling agent (Doregal SFD-new) 1g/L (UL-NA'RSSA Dywell) 4g/L

<2-bath-2-step dyeing(1+ :acid dyeing, 2" : disperse dyeing)>

Figure 1. Dyeing profile.
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Figure 2. Chemical structure of Acrylate fiber used
for this study.
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8}9tt. energy type°ll /d3tglo] 659 A& 2F ¢
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E-type wAFE RS A%, Yellows= 1% o.w.f. &
ToA 88%=E 43t FAES UEHH oY, 2%, 3%
o.w.f. sxAA 42 80%, 75%= #43H, Redd
B85 1%, 2% o.w.f.olA HZEC] 99%= 33|
4384 3% o.w.f. oA 90%=2 FZEO| tha Fad)

gou, Awaoz S50 A28 bt Blue

100
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60 -
50

30
20 - |
10 + OYellow HRed M Blue
1 2 3
Dye Concentration (% o.w.f.)

Dye exhaustion (%)

Figure 3. Build—up properties of acid dyes for Acry—
late staple fiber.

HERIA

Dye exhaustion (%)

1 2 3
Dye Concentration (% o.w.f.)

Figure 4. Build—up properties of E-type disperse
dyes for DPP staple fiber.
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O AFEL2 1% o.w.f. EEANA 97%= wi-$- -3}
Rom, 2%, 3% o.w.f. 2 &7t S5 ] wet o
E2 217 89%, 85% = FrA3FATE

S—type HALE =2 AL 1% o.w.f. TEAA
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ol A F&FEo] 22 69%, 65%= HaEo| Ao
2 . Red& 2%, 3% o.w.f. oA Z+zF 87%, 80%
2 d&Eo] aA Fastl oy ARk o g 94519
o™ Bluex 2% o.w.f. oA 93%= 43} L, 3%
o.w.f. oA 76%= F2Eo| 2 st
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3.3 Step—dyeing= E¢t gz &84

DPP staple fiberol tfgt E-type @ S—type
A&7 3UM| step—dyeingS 3l 2= A
SAHHEOH AzME HiE Figures 6, 79 A2
sttt step—dyeingS S3l Aol didt =2

2z

cha
ot

100
20 -+
80 -
70 -
60 -
50 4
40 4
30 +
20 -
10 4

Dye exhaustion (%)

EYellow HRed M Blue

1 2 3
Dye Concentration (% o.w.f.)

Figure 5. Build—up properties of S—type disperse
dyes for DPP staple fiber.
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Figure 6. Dye exhaustion yields of E-type disperse
dyes by dyeing temperature for DPP staple fiber.

Critical absorption rangeE & 4= 91&=4|, Critical

absorption range® G4 1594 Hslo] uhE FAHE
FeIA T FAT 2ol AYPH = QM2 E S
oJujsty | @&E7F critical absorptlon range’} &4
S5 g0 e ougith?,

E-type BAFE RO L= H25-S Figure 694
At R BlueZl 100C~120T Alolol A 71&7]7}
3] Fsst, 120CoAAR-E 71&7|7F 345t
TolA A2HEYZ o] Fo] E-typeol 77 |2
7% Atk Yellowét Red?] 4$-, 120C~130T
Lol A 71&717F w4 8] Asste] critical
absorption range’} 2= W 130CIA 10mino]
A FE Y-S o] Fo] S-typeel 7H7h BFREALES
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Table 4. Comparison of dye exhaustion yields by 1-
bath dyeing method with E—type disperse dyes and acid
dyes for knit
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100
a0
80 -
70 A
50 -
50
40
30
20 A
10 - =l=vellow =gr=Red =4=Blue |
o] T T T T T T T T

OO N O &
I -, \::5& & ,,,0“% ﬂp‘&
Rl v

]
i A

Dye exhaustion (%)

Temperature

Figure 7. Dye exhaustion yields of S—type disperse
dyes by dyeing temperature for DPP staple fiber.

Figure 7oAl S—type
AR Yellow, Red, Blue 25 120C~130C 7t
A FAe 7187 A5 Bol | 130Tl A critical ab—
sorption range’} &= 0] S—type] EAL e 3
Q1x o] Aka Ko AFts] 02318 Blolslgie)

BAA RO e o5

3.4 SAHHH|| 2 DPP/Acrylate HE9| FAlM
2 Aol A= HES 45k DPP A#-2t Acry -
late A5 120t AR 2 AMHRREY 18
A28 PO Z Upro] ZF MO RS 3
sholch, 18 Ao H9 AR A H RS FA
off ARg-3to] 130ToA 1 DA FMst= 18 12 &
A IHFigure 1-1) 100CAIA4 130T= %E—Z\—Zﬂoﬂ il
3= & 18 ok GM(Figure 1-2)2 AA|5Fo] Table

Table 5. Comparison of dye exhaustion yields by 1-
bath dyeing method with S—type disperse dyes and acid
dyes for knit

. 1-bath- 1-bath- . 1-bath- 1-bath-

Dye Concentration 1-step 2-step Dye Concentration 1-step 2-step
1% o.w.f, 76 68 1% o.w.f, 80 72
Yellow 2% o.w.1. 65 48 Yellow 2% o.w.1. 61 66
3% o.w.1. 62 42 3% o.w.1. 60 62
1% o.w.f. 94 91 1% o.w.f. 96 92
Red 2% 0.w.1. 86 84 Red 2% 0.w.1. 88 85
3% o.w.1. 56 60 3% o.w.1. 81 79
1% o.w.f. 92 92 1% o.w.f. 90 89
Blue 2% o.w.1. 87 84 Blue 2% 0.w.1. 81 84
3% 0.w.1. 77 80 3% 0.w.1. 71 72

SH2 oI 0712 513] 3] A 297 A 15
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Table 6. Comparison of levelling properties depending on dyeing method for knit
Dye (1% o.w.f.) 1-bath-1-step dyeing 1-bath-2-step dyeing
”-.-":r"" iy j:;f j :H#’-”H § Lrrd f j ”."" 71
E-type disperse dye+acid dye . ";.3',.1-'-' 0 "::'Jr:, J};}j ;{,r;,-“, ¥ .-"".rI ! .r'j f."'?iff [,/”
+E et a3 FER 4.‘
E-type disperse dye+acid dye fi‘-:‘:\'\‘x:‘ ::wﬂ.lxl @Igg‘
4, 5l elstoict. S A L3kt o= BAME R 2% o.w . f. W
Table 4914 E-type 2AIE & E AP EE ALE Q9] Ao A FHA 4 d%?l Acrylate fiberel o=
18 1T B 18 o M| HRHE ATE Blasi R A= A7 E 7THAER 18 21 94 A, 100T
M 1% o.w.f. =4 Yellow, Red® €&-50] 1 |4 Acrylate fiber7} /;}*é 22 WA g 5
£ 19 AN At A 2+ T6%, 94%E 18 25| H] 130Tl FATE ROl J7F Acrylate fiber @2HEHA
3 St | U F=ollA Bluew H2HEOl Aol o] Zrastgl7| Whizel Ao s 1AEY v 18 1%
£ HolA] ¢t Yellows 2%, 3% o.w.f. 9] &&= A B, o AN M 2= 47*01 A3
oA 18 1] 18 2tho] vlg] 237} 20%H = = Aol GA 2ol T2 8l 130CAA E4td =
= QAE —2_.— OU‘E}. Red®} Bluex €@&5% 2% off o3t dzko] FAEAH Aoz %EP%E}.
o.w.f. oA 22} 86%, 87%= 14 19| & 2 9 Table 6114 18- FAjof b2 H=o] AM e S &
AES HJOoU 3% o.w.f.oAE 1£ 21ho] 60%, HE, 130 coﬂ A EFHRE T DAl 2AH AMTE
83%= H wom, = H= 2 Abol= AT 18 13}4 w A0l ok 18 21 HME
Table 594 S—type EAIEE W A AR E AR e, Aest H}-‘l} 2ol 100ToAA A HE7 A <
gt 18 4] FAE AaE vas] | Yellow, %HHL o] % 130TelA #ArA Zo 9% Acrylate
Red, Blue 2% 1% o.w.f. =l A Z+Z} 80% fiber @A o] B SHA WA sto] B ol Yed A
96%, 90%= 18 1t GA Al daHEo] o 3o, S& nztET 18 1d G0 A9, A =l osf
Yellow?] A% 8%= tha & 2o]l& HYch, 2% U Acrylate fiber ¥ DPP fiber 25 B 2% wL3}A
3% o.w.f. FE=olA 3LA RF FA Y| wE A2 HAE o S
E9| Zpo]7t 5% olst& woll B2 ehglt, Arta o s ooz 29 ARE 47 o' Aol AA 59
18 otk G4 Axte] vla) 18 1T AN At G259 oz A ste 28 ot A S HAJst FRtES
Table 7. Comparison of dye exhaustion yields by 2—-bath—2-step dyeing method with E-type disperse dyes and acid dyes for knit
Dye Concentration Di;;:e;::eegye incc:;s:jtsz Litlzisctizz Diigz:ss;egye
1% o.w.f 89 20 98 72
Yellow 2% 0.w.f 77 28 97 55
3% o.w.f. 70 31 97 51
1% o0.w.f. 99 99 99 97
Red 2% 0.w.f 93 57 99 87
3% o.w.f. 90 45 99 50
1% o0.w.f. 95 79 99 83
Blue 2% 0.w.f 88 38 98 80
3% o.w.f. 83 31 98 74
Textile Coloration and Finishing, Vol. 29, No. 1
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Table 8. Comparison of dye exhaustion yields by 2—bath—2-step dyeing method with S—type disperse dyes and acid dyes for knit

: 1st-step 2nd-step 1st-step 2nd-step
Dye Concentration Disperse dye Acid dye Acid dye Disperse dye
1% o.w.f. 83 47 98 65
Yellow 2% 0.w.f, 69 51 97 60
3% o.w.f, 60 63 97 51
1% o0.w.f. 97 66 99 77
Red 2% o.w.f, 87 87 99 71
3% o.w.f, 69 90 99 70
1% o.w.f. 99 48 99 99
Blue 2% o.w.f. 92 55 98 90
3% o.w.f, 76 71 98 74
Table 7, 8l A&lst3itt. 3 BAFA 2 9] energy typedll Aglo] 2¢HA A ¢
Table 79| 124 E-type SAIAEE APs AF = H2HEO JlolA 4] & AT UEkgen, ol
Al 3YM JEIF BE SEoN OE A A9 g gakEe gas B des AT go] HadRo
2% (Figure O3 fASE 2 Vheplich, 2504 Ak 9271417} DPP fiberolst %ghel 2] gkol AR Acry-
HEZ M A, Yellow?] A$ BE Fxoj|A 925

ol Hat 26%= "> WA HEFFO M| Rede 1%
o.w.f.o FEAM A2EC] 7T9%0| ™, 2%, 3%
o.w.f.2 F=7} F74eke] wet dAES 27 57%,
45%% 3| WA YEFE T, Blue 94 2%, 3%
o.w.f. oA 27} 38%, 31%= - WA Uekytith,

Table 894 194 S—type #AIH RS A3t 4

o A oA] 39 0] = 5o A Figure 59| ©
Oél_\ﬂ 73_1,]&} _,9,_/\]-3} OﬂzL 1,}1:,}144 [e) 1,} 21:}74] A]—k]
AR AN Al 1% o.w.f.5ENA Yellow, Red,
Blue®| |2t&0] 212t 47%, 66%, 48%= /4d3d] Wk
o 929 % 3% o.w.f.2 AREE7} Z7}eto| utet
H2Eo| oA 75l 194 EAMA =S A5 EH e o
AAES 23

Figure 394 AP HF O] =M A
Eo] HE 5= A 98% o] AS Ftetal

i~

2
A

3¢9
H:Hv

mlo
o
oi'

late fiberol = @&to] %] o] Acrylate W] AF ¢
& G o] 7Ast 7] &l Ao g EEG
Table 7oA 197 AV HEE A3 A 2
EAHEY HE =204 Figure 39 AH
o= o Ao} OA}ﬁP 98% OI*@J H2HEo]

2
72%, 83%% , E—type H-4 wgﬂﬂ = A Al(Fig-
ure 4) 53 B w0 Eo] 247 88%, 9T%US
AerstaS i, 15% Wl &
4= 901, Red= 9% A4S e A §okt.
25X 2%, 3% o.w.f. = F7F5H
55%, 51%= AA AP S W | Red= 3% o.w.f. oﬂ
A 50%2 o 2 HAZS el Blue Hak
T Z7to) whel 80%, T4%= BAEC] TAsHAT
Table 8914 227 S—type EAIE =2 FAS A

Table 9. Comparison of levelling properties depending on dyeing method for knit

Dye (1% 0.w.f.)

2-bath-2-step dyeing
st : acid, 2nd : disperse dyeing

2-bath-2-step dyeing
1st : disperse, 2nd : acid dyelng

E—type disperse dye + acid dye

FEiTIELE

S—type disperse dye + acid dye

Wf‘ W s %

é]‘;%j/ib,7}—g_,§k§]x] Zf/ 29‘71;] X'” 1%
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Table 10. Wash fastness of knits dyed
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Wash Fastness

Dye
(1% o.w.f.) Acetate Cotton Nylon PET Acrylic Wool
E-type Yellow 3-4 3 3 4 4-5 3-4
disperse 80% Red 3 3-4 3 4 4-5 3-4
+ Acid 20% Blue 3 3-4 3 3 4-5 3-4
S—type Yellow 4 4 4 4-5 4-5 4
disperse 80% Red 4-5 4 4-5 4-5 4-5 4-5
+ Acid 20% Blue 4-5 4-5 4-5 4-5 4-5 4-5
Table 11. Rubbing fastness of knits dyed
Dye Rubbing fastness
(1% O.w.f.) Dry Wet
E-type Yellow 3 3
disperse 80% Red 3-4 3
+ Acid 20% Blue 3-4 3
S—type Yellow 3-4 4
disperse 80% Red 4 3-4
+ Acid 20% Blue 4 3-4
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Table 12. Light fastness of knits dyed

Dye (1% o0.w.f.) Light fastness
E-type Yellow 4
disperse 80% Red 4
+ Acid 20% Blue 4
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