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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.

Keywords dyeability, acrylate, dyeable polypropylene(DPP), blended knit, compatibility,
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2.1 A=

EH Ao A AFRE Al&EE 20% Acrylate fiberS
AW YALZ AFE-3FIL 80%2] Dyeable polypropylene
fiber<& HALR AR HAALE o] 8510 HAH HE
olm staple, WAA % HEL] &4 Table 19 4
2Jst it
2.2 892 2 ZH|

Table 2¢] DPP fiberoll %3 @44 4 A =&

=

7Hd Z1 07 o4 E]= E-type

Table 1. Knit specification used for this study
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Figure 19 ﬂﬂoﬂr/}. 1 AN AM R o A
A=E Ao AHESlo] Acrylate/DPP ¥AS ok H
] oﬂz\uo}h H]—H%o]tq _Q_H] 1:40, ;LOﬂxﬂ 4g/1, BA}
Al 4g/1, pH 49 A0 & AL :E 50T A 52
(2C/min)sto] 130ColA 4027 M et= 18 1
M (Figure 1-1)3F 100Col A 40827 A EE 4
A 5 52(2C/min)dte] 130CoIA 4087 EAGR
Al 18 otk °§&4(F1gure1 2)0& AAsES
2 HAL2 Acrylate fiber 2 DPP fiberE 23]
7&*] SHAo® GAsHT, of o, 2t At o
A8 v A 2714 W (Figure 1-3, 1-4)2.2
WS AT, EAFH 29 7 ¢ energy typedl
Febglol &1] 1:40, #AM 4g/1, pH 48] 202
&= 50T oA 5-2(2C/min)dte] 130TIA 40
1 AT MmO e £1] 1:40, o HA
4g/l, pH 48] 2702 A A= 50T A 5=
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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?
24G
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Table 2. Dyes used for this study

MO HERIA

e

20| gu £ 3

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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& Fick, A4
R G471 (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] 2o A 60Tl A 307 LA AA]H 1]
T3 A2 = A A AR} _13'_/\}01§7} 317
AME= 18 JMo] AL detergentS 083 A
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DPP/Acrylate HE9 258 G2 5E 1133}7]
9—]3}03] M A - 5 ¢
APESEITE, o] o, FAHES o2 Al (1)& A

%—% 5
sto] Alibet 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-1987H ]
Foto] AT & 552 gray scale AHESto] B7t
\_}o‘ggg} /\}Horlgg Oﬂ}\]-h‘s_}— 7ﬂo_<,>_’

3.1 Acrylate staple fiber2| MY

B Lo A AFR3E Acrylate fiberd 7 Tri—
ethylenetetramine?| 2Fet&& o|-§3tof ofl7| (-
NH2)7} =" 22 A (Figure 2) Acrylate fiber

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



OloI - HHHS - U2 - 0lFHA
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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7t @"Pr = 0301271 (-NH3)9} AH H 7 9] g0]L7]
(=S03-Na*)7t ionic interaction®ll 2|3l &2Fx}4 o]
Zﬂ*ﬂﬂ Ué o 5 910 Affinity7} S48 Ao 3
ETh Acrylate staple fibero] gt A AR 9] 5
Lo 2 QM A HHE7| §lsto] A ER 3%
2741, 2, 3% o.w.f oA dAste] GAAdS =<l
o, 1 A1HE Figure 30l 4w 2w 394 9]
F5o] BE %o A 98% o|AFO 2 & o423}
AT},

1w o ok mlo
30
to 1o

B

3.2 2ME=9| build—upd

AR Fro] WhE M AsS AR 9fst
o] energy typed EAY = 632 47 1, 2, 3%
o.w.f ol GAste] T AIE Figure 4, 50l =]
SHET. energy typeoll A4¥lo] 659 A= 27 ¢
5k F7tol wek QRHEo] st BgS Elth

E-type #AFI =9 H$, Yellows 1% o0.w.f. &
oA 88%= 423t FAES UEFH oY 2%, 3%
o.w.f. ¥&=olA 22} 80%, 75%% 7+43HH | Red?
A 1%, 2% o.w.f. oA @FE0] 99%=2 AFd] ¢
53t 3% o.w.f. oA 90%= AZEo| thh Fradt
RO, Autao g 43 H2HES et Blue

100
a0 =
80 -
70 -
60 -
50

30
20 - |
10 + OYellow HRed M Blue

Dye exhaustion (%)

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

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

Dye exhaustion (%)

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

Figure 4. Build—up properties of E-type disperse
dyes for DPP staple fiber.

o HAEL 1% 0. w.f. ZEA 97T%E 1] 425}
Aem | 2%, 3% o.w.f. 2 =7t F7V5to| whek G2
B2 47 89%, 85%= ATt

S—type BAIE R F$ 1% o.w.f. FZA
Yellow, Red, Blue?| @25 o] -7} 83%, 98%,
99%= -slA o Yellow? 4% 2%, 3% o.w.f.
oA FzHEo] Z+7F 69%, 65%% FrAEo| AthA o
2 . Red& 2%, 3% o.w.f. oA Z+zF 87%, 80%
2 daEo] AA dastl oy ARkA o g 94519
o Bluex 2% o.w.f. oA 93%=E =319 1L, 3%
o.w.f. oA 76%= F2Eo| 2A HFasHATt,

3.3 Step—dyeing2 5t gz AEH

DPP staple fiber] tgt E-type ¥ S—type &
A7 3UMO] step—dyeings 3 L= FMAS
S ATEgoH, 9&E AIE Figure 6, 79 4
Sttt step—dyeingS Sl Aol didt =2

T
2

100
20 -+

§ 80 -
g 70 -
= 80~
7]
3 50
2
5 40 -+
g‘ 30 -
o 20 -
10 - EYellow HRed M Blue
o —1H A [ B
1 2 3

Dye Concentration (% o.w.f.)

Figure 5. Build—up properties of S—type disperse
dyes for DPP staple fiber.

Textile Coloration and Finishing, Vol. 29, No. 1
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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 Holo] uhE FAHE
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E-type BAFE RO L= H25-S Figure 694
At R BlueZl 100C~120T Alolol A 71&7]7}
3] Fsst, 120ColAF-E 71&7|7F 345t
TolA A2HEYZ o] Fo] E-typeel 77 |2
7% Atk Yellowét Red] 4$-, 120C~130T
Lol A 71&717F w4 8] Asste] critical
absorption range’} 2= W 130CIA 10mino]
A FEYS o] Fo] S-typeel 7H7hE 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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Dye exhaustion (%)

Temperature

Figure 7. Dye exhaustion yields of S—type disperse
dyes by dyeing temperature for DPP staple fiber.
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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% o0.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% o.w.1. 86 84 Red 2% 0.w.1. 88 85
3% o0.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 A 71-2513] 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
i ' o 1 W !’ l'
E-type disperse dye+acid dye ":""h F'IJ; "'.' ff‘-" ."ﬁ«?' I:T }j)r‘l'):?;' f‘? Tj "'I,:-’.-f.
AT i i1k ﬁ}"
E-type disperse dye+acid dye :T_LH-. "~. :‘*‘*‘ -'_. :':“-. . & ;
4, 5o Aelskitt, SHo|A L4513, o= RAMEE7H2% o w . W
Table 4914 E-type 2AIE & E AP R E ALE Q9] A oA FAHFA Acrylate fiberol o=
18 199 18 90 GMo] A ARS HmaE AT GAVIAE ANER 18 29 G4 A 100T
M 1% o.w.f. =4 Yellow, Red® E&-50] 1 | A Acrylate fiber7} AP U EZ HA I EH &
21 QN Ao A 22 T6%, 94%E 18 20| H 130TColA EArE &l o3t Acrylate fiber H2HE44]
3l $rstul, FUT FEOIA Bluek &EC] Aol o] Zrasily] Wl Ao wAHC v, 18 19
5 Ho|z] &t} Yellows 2%, 3% o.w.f. 9] 5% AM o] HO Lo WA A I o g /\]7]-0] AL
oA 18 1] 18 2tho] vlg] 237} 20%W = = Aol GA 2ol FEA 8l 130CAA E4td =
° Azg —;« om. Red®} Bluek @R%E 2% o 9@ @3] A5k Ao waq.
o.w.f. oA 22} 86%, 87%= 14 19| & 2 9 Table 6114 18- FAjof b2 H=o] AM e S &
AES HIOoU 3% o.w.f.oAE 1£ 21ho] 60%, HE, 130 coﬂ M EFHRE T DAl 2AH AMTE
83% ©] 500, ol B 2 Aol otk 19 15 39 2PA0l So, 15 28 @aEo)
Table 594 S—type #AIE 2 W A ARE A8 AS, H&T W9 20] L00TAIA AHH A WA %
318 A JAE AaE vals] 2, Yellow, %EHL o] % 130TolA #AIA Z ] 9% Acrylate
Red, Blue 2% 1% o.w.f. =l A Z+Z} 80% fiber GAo] B SHA WA sto] B ol Yebd A
96%, 90%= 18 15 G A H&Eo| o =%o, o= yzEh 18 15 Ao A9 BAE R of 93
Yellow?] 7% 82 tih & zo]l& Bttt 2% 9 Acrylate fiber ¥ DPP fiber 25 |14 F<3}7
8% o.w.f. FEOIA 394 RE QAo 2 g&  guE o nwE
£ 20| 7} 5% olstz woll A ghokeh, MukAo s oz TR ARE A7 2d Aol 24 =94
14 25k QA Apol v)3) 18 16F 4] A AR o2 FAjetE 28 2uk YA HAlste] ARES
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:d—sdtsz Litlasctizz Diigg: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% o.w.f. 69 51 97 60
3% o0.w.f. 60 63 97 51
1% o.w.f. 97 66 99 77
Red 2% o.w.f, 87 87 99 71
3% o.w.f. 69 90 99 70
1% o0.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&la}3ict. St BAFA 2 9] energy typeoll Aol 2vhAl AR ¢
Table 79| 124 E-type BAIERE A A E =& d2rEol SlojA sl & AavE Yes o oy
A 38U Q7 RE SEAN BE G A @ GREY A4S B Ae A o] iR
25 (Figure 4)% FARRE gk UERch, 294 4H 27|47k DPP fiberol| 9k =81=| 2] ¢kol YR Acry—
AR E M Al Yellowd 4$ 2E soA 25

o] Wt 26%% W FA UEFEon | Rede 1%
o.w.f.9 FEoA FZEO T9%°1H | 2%, 3%
o.w.f. 2 =7} F71gHe] wet 42E-2 2447 57%,
45%% /33| WA UEFRTE, Blue 9Al 2%, 3%
o.w.f. oA 27+ 38%, 31%& v A Yepsi)

Table 894l 1A S—type EAIEEE Aldfst A
3 Ay} oJA] 39 Mo] B E E-of A Figure 52
A Aot AR ARES UERI oY, 20 *W
A7 dM A 1% o.w.f. 5= A Yellow, Red,
Blue®] @2rgo| 2+ 47%, 66%, 48% % A5 2ok
om 2% 9 3%o.w.f.2 QREE7} Z7V5) uet
AzHEo| A S7tsto] 15HA] EAlA 2ot AF = ¢
AAES Bt

Figure 30| Al A A F 0] thE A A
=l FEO A 98% o]/FlS FHetshal

1~

2
A

3¢9
H:Hv

mlo
rx of
oi'

late fiberol = @&to] %o Acrylate W] AF ¢
& G o] Ast 7] W&ol Ao g EEG
Table 7oA 194 AL AR E A3 Ao A}
EAMHEYE HE ®=To|A Figure 39 A H =9
o= o Ao} OA}?'SP 98% OI*@J H2HEo]

2
2%, 83%%., E—type 24 PO&EQJ CHE o) A
ure 4) T YT oA A2EO] 217} 88%, 9T%U=
ereld S ul, 15% U9]o] &
22 9)oH Redi: 908t 7HAS YRR 9koke},
BEEET 2%, 3% o.w.f.2 F7tgo
55%, 51%= AA 23 0w | Red+= 3% o.w.f. °ﬂ
A 50%2 o 2 7HAZS el Blue Hak
= Z7to] wet 80%, T4%E GRSl Zastqtt
Table 8914 224 S—type EAFG RS FAS A

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

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};%ﬁéﬁ]7}—g’—§k§];\’] Zf/ 29‘71_‘_] X'” 15



E&YU<Z Acrylate/Dyeable Polypropylene &5 gHXA}

Table 10. Wash fastness of knits dyed

e

20| gu £ 9

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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E0| 247} 65%, T1%= S—type BAIE 2] ©5
AiHFigure 5)°0 ¥ 20% WZ FA e
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=7t 2%, 3% o.w.f.2 S7FEI FAY Yellows
60%, 51%% G2HEo] AA 3| Z4stH | Red Al
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lr‘57}2%0 w.f. 4 o 90%
o 3%o.w.f. 4 W 7T4%= A
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AP @ o] 98 o MR o] o A Al
e, YR o8 dAS
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E “JE 32 o2 o
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o o
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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

Acrylate fiber®] @2to] Bl A QFAJ A o &2 HrAIg) 7]
o Lolth, #AHE, AMHE ¢o 8 QS A
BF R skoA 39 Bt

= SAME 571 DPP fiber #5F ofY 2} Acrylate fiber
o = QFA A 9l AR o] 20 Acrylate fiberol o3}

of 2 Hm o] Hzto] TE3] o FoIAA 7] Wi
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3.5 A==
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AEAg e, npad g e 9 AFAZ % ZE Table
10, 11, 12¢] sttt A A =9k E-type w4
A7 o] NetAsw 4atE A B W (Table 10), 394
Wit 3,590 8 ot S—type BAMG RO AL ¥

o 4545508 s oot v s &
ol A HWH(Table 11), E-type ¥ S—type HAMI R

3¥M o) 2z} Bt 35+, 3.5-45H R S—type &
AR S S5kl

A | Table 12914 E-type *Foﬂfr-fz}
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