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Abstract—Polyester fibers and fabrics have been dyed with disperse dyes in alkaline dyebath such as
alkaline buffer and alkaline auxiliary(JPH-95) comparing a traditional acidic dyeing. After dyeing the
samples were extracted with 100% DMF, and washing and rubbing fastnesses were measured. In
dyeing at 100C the dyeing rate increased with decreasing fiber denier, regardless of dye baths,
whereas the dyeing rates of the same denier fiber increased in the order of alkaline dyeing>acidic
dyeing>JPH-9 dyeing. In dyeing at 130C the dyeing rate of PET fiber in JPH-% dye bath decreased
compared with the other two types of dye baths. In the time and temperature curve the dye uptake of
JPH-95 dyeing was higher than the other two types of dye baths in the range of low temperature(9
0~115C). The equilibrium dye uptake increased in the order of 052d>2.04d>0.05d fiber. Washing
fastness had no change in all three types of dye baths. But rubbing fastness was not good for alkaline
dyeing except black dyes.
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Scheme 2. Time and temperature curve of a
dyeing process, points on line indi-
cate times at which samples were

taken from the bath.
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Fig. 1. Dyeing rate of Disperse Red 60 on poly-
ester fiber at 100TC.

Fig. 2, Fig. 3 € Fig. 4% 3%9 9& 3six &
7} 208d, 052d 9 0.05d9] 3%9 PET H#E A
£3te] 130TCAA g48 F¢9 Hdxo ©E o
N&EE D48 el Aot} 53] JPH-%B= o2
T A Gz b3l GAEEES
EFE AYs A2 Y4 BE g89
A 308 olFoE JAHY =2ge ¢
Atk el ©E HegE W g&o A
FasiA 2 AgE RAFEH, = 0524
2080>005d €22 ANZEI AXE AE ¢
F 2ok oleld FAFL 100THE g AFS B
o]a glth

e M

e

Py
n
T

-
N
T

2.08d

o

O Acidic
O Alkaline
A JPH9s5

N

0 10 20 30 40 50
Time of dyeing(min)

Dye uptake(mol-dye/g-fiberx10°)
w [{e]

Fig. 2. Dyeing rate of Disperse Red 60 on poly-
ester fiber(2.08d) at 130C.
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Fig. 3. Dyeing rate of Disperse Red 60 on poly-
ester fiber(0.52d) at 130°C.
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Fig. 4. Dyeing rate of Disperse Red 60 on poly-
ester fiber(0.05d) at 130°C.
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Table 1. Equilibrium dye uptake of polyester
fabrics dyed with disperse Red 60 by
acidic, alkaline and JPH-95 dyebath
system

Equilibrium dye uptake
(mol - dye/g - fiber X 10°)

Dyeing 0.05d 0.52d 2.08d
100 130C 100T130C 1007 130T
Acidic 801 1308 809 1528 539 144

Alkaline 798 1251
JPH-95 813 13.89

810 1313 547 1230
819 1492 547 1442
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Fig. 5. Relationship between temperature of
dyeing and dye uptake of Disperse Red
60 in the 2.08d.
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dyeing and dye uptake of Disperse Red
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Table 2. Washing fastness of polyester fabric dyed with disperse Red 60 by acidic, alkaline and

JPH-95 dyebath system

Acidic dyeing

Alkaline dyeing JPH-95 dyeing

Dyes  Swining . GrRESS o . QRS WA i eor
(gray scale) (gray scale) (gray scale)

Red 60 PET 60.2/0.6 5 74.9/-09 5 72.6/-0.6 5

Cotton | 75.5/1.2 5 75.2/0.6 5 75.0/1.3 5

Blue 56 PET 73.9/0.6 5 74.0/-1.7 5 68.8/0.3 5

Cotton | 76.2/-0.9 5 75.7/-1.1 5 76.1/-1.0 5

Yellow 54 PET 67.5/1.0 5 64.4/-2.1 4-5 60.2/-3.6 4-5

Cotton | 61.5/5.3 4 50.9/8.4 3-4 52.3/3.6 3-4

Red 343 PET |734/-05 5 74.6/0.1 5 74.0/-0.5 5

Cotton | 77.1/2.2 5 80.2/3.1 4-5 79.4/1.8 5

Blue 183 PET 73.1/-1.3 5 72.9/-1.1 5 73.1/-1.1 5

Cotton | 74.1/05 5 76.9/0.8 5 78.1/0.9 5

Orange 30 PET |71.4/-02 5 68.5/0.9 5 71.4/-0.1 5

Cotton | 75.6/2.3 5 75.4/25 5 75.7/2.5 5

Black PET |72.8/-09 5 70.3/0.1 5 73.2/-12 5

RD-7G | Cotton | 76.8/-0.9 5 75.4/2.1 5 75.9/1.5 5

Black 7G| PET |705/-0.3 5 73.7/-1.0 5 73.2/-12 5

300% Cotton | 76.5/1.6 5 75.8/1.9 5 76.0/1.8 5

Black PET |729/-14 5 69.7/0.1 5 69.3/-0.2 5
EXN-SF

300% | Cotton | 71.5/0.9 5 76.2/1.7 5 76.5/15 5

W : Whiteness, Y : Yellowness
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Table 3. Rubbing fastness of polyester fabrics dyed with disperse Red 60 by acidic, alkaline and

JPH-95 dyebath system

Acidic dyeing

Alkaline dyeing

JPH-95 dyeing

Dyes  Suining . (UEHSS  y  Ghenses gy Shemses
(gray scale) (gray scale) (gray scale)
Red 60 Wet 68.8/1.4 5 68.8/3.1 4-5 75.8/1.1 5
Dry 73.2/2.0 5 73.2/2.0 5 73.6/1.7 5
Blue 56 Wet 72.2/1.0 5 72.9/2.0 5 74.6/0.7 5
Dry 73.1/1.1 5 72.0/0.6 5 73.9/0.70 5
Yellow 54 Wet 67.8/34 4-5 53.8/7.7 3-4 66.0/3.96 4-5
Dry 68.2/3.1 4-5 60.3/5.5 4 42.4/11.3 3
Red 343 Wet 71.4/3.1 4-5 75.4/9.4 4-5 76.6/2.3 5
Dry 75.4/2.6 5 72.6/6.0 4-5 76.8/3.7 5
Blue 183 Wet 73.8/1.7 5 75.4/1.3 5 73.6/0.8 5
Dry 74.8/2.0 5 75.4/1.3 5 76.4/1.7 5
Orange 30 Wet 72.3/3.2 5 67.6/4.0 4-5 74.0/1.8 5
Dry 74.3/2.7 5 72.3/3.4 5 74.3/2.8 5
Black Wet 72.6/2.4 5 72.9/26 5 74.2/19 5
RD-7G Dry 76.3/-1.2 5 72.3/2.7 5 73.4/1.8 5
Black 7G Wet 67.1/4.0 4 70.9/3.3 4-5 74.3/1.7 5
300% Dry 74.2/2.0 5 69.4/3.7 4-5 72.7/25 5
Bl
poack | Wet | 714/09 5 74.8/2.4 5 743/2.1 5
300% Dry | 74.1/19 5 74.8/2.3 5 71.4/25 5
BlackAlE A& znkQl dB A 4G ol 4 A =2
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