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Abstract— Sodium sulfate is commonly added in reactive dyebath in order to increase substantivity of the reactive dye to
cellulose fiber by reducing repulsion between anionic dye and fiber. While sodium sulfate is mostly used in solid form, it is
inconvenient to dissolve a large amount of powder sodium sulfate. Furthermore, if there is undissolved salt in dyebath it might cause
unlevel dyeing. In this study, sodium sulfate in liquid or solid form was used in dyeing of cellulose fabric with reactive dyes of three
primary color and the effect of type or amount of sodium sulfate on dyeing and fastness properties was investigated. When the
amount of sodium sulfate rose to 30-50 g/l, K/S value of the dyed fabric markedly increased; further rise in sodium sulfate
concentration resulted in slow increase in K/S value. For light color, optimum amount was about 30 g/l in solid form and 50-100
g/l in liquid form while, for medium to deep color, it was 50 g/l and 100-150 g/l in solid and liquid form, respectively. When using
each optimum amount of salt in solid or liquid form for medium color, shape of dyeing curve as well as exhaustion was similar
to each other. On the whole, similar color fastness results were obtained regardless of type or amount of sodium sulfate.
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Table 1. Reactive dyes used in this study
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Commercial Name

C.I. Generic Name

Manufacturer

Yellow Novacron Yellow S-3R
Red Sunfix Supra Red MF - SB
Blue Novacron Navy S-G

C.I. Reactive Yellow 145

Huntsman Int. LLC
- OHYOUNG Ind. Co.
- Huntsman Int. LLC
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Fig. 1. Dyeing Process. (a) Dyeing, (b) Soaping, and (c) Fixing Agent Treatment.
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K/S = (I-R)? / 2R

where, K : absorption coefficient
S : scattering coefficient
R : reflectance
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Fig. 2. Effect of type and amount of Glauber's salt on
the color vyield of dyed cotton fabric; (a) Novacron
Yellow S3R(1%o0.w.f), (b) Sunfix Supra Red MF-
SB(1%0.w.f.), and (c) Novacron Navy S-G(1%o0.w.f.).
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Fig. 3. Effect of type and amount of Glauber's salt on
the color vield of dyed cotton fiber; (a) Novacron Navy

S-G(0.3%0.w.f.), and (b) Novacron Navy S-G(3%
o.w.f.).

Cellulose HE=2| B3

0x
=

SS0ll CHE SMA A=”E AP 345 |

o @HR7t Baol SolrtW goleg F
stol HaEd] LAt FYH L,
Q WSHERT B =4 HA 9B 5§
B2 FE AGHE SEAYSONDY 7
o o3 gt golee wA Hum sw
sodium GFol &(Na) & HHEWS] SAHste] T

A= s
l_.——l

YA "o
100
76.16
80 |
9
§ 60 |
@
3
£ 40
%
i
20 —@— Powder
—(O~ Liquid
00 . . . .
0 20 40 60 80 100
Time (min)
(a)
100
79.15
80 |
g
c 60f
2
k7]
3
2 40 |
X
w
20 | —@— Powder
-~ Liquid
00 . . . .
0 20 40 60 80 100
Time (min)
100
78.84
80 |
S
I 60 |
i
s
7]
3
8 40 |
X
w
20 —@— Powder
—(O~ Liquid
0 . . . .
0 20 40 60 80 100
Time (min)
(©)

Fig. 4. Exhaustion curves of reactive dyes on cotton
fiber using powder(50g/l) and liquid(150g/l) Glauber's
salt ; (@) Novacron Yellow S3R(3%o0.w.f.), (b) Sunfix
Supra Red MF-SB(3%o0.w.f.), and (c) Novacron Navy
S-G(3%0.w.f.).
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Table 2. Color fastnesses of cotton fabric dyed with Novacron Navy S-G (1%o0.w.f.) using Glauber's salt in powder
or liquid form

Washing Rubbi
Type AI(I;;m Stainning Color  Light HHPIng
Acetate Cotton Nylon PET  Acrylic Wool change Dry Wet

10 4-5 4-5 4-5 4-5 4-5 4-5 4 1 4 3

30 4-5 4-5 4-5 4-5 4-5 4-5 3 2 4-5 3

Powder 50 4-5 4-5 4-5 4-5 4-5 4-5 4-5 2 3-4 3
100 4-5 4-5 4-5 4-5 4-5 4-5 4-5 2 3-4 3

150 4-5 4-5 4-5 4-5 4-5 4-5 4-5 2 3-4 3

10 4-5 4-5 4-5 4-5 4-5 4-5 4-5 1 3-4 3

30 4-5 4-5 4-5 4-5 4-5 4-5 4-5 2 34 3

Liquid 50 4-5 4-5 4-5 4-5 4-5 4-5 4-5 2 3-4 3
100 4-5 4-5 4-5 4-5 4-5 4-5 4-5 2 3-4 3

150 4-5 4-5 4-5 4-5 4-5 4-5 4-5 2 3-4 3
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Table 3. Color fastnesses of cotton fabric dyed with Novacron Yellow S3R(1%0.w.f.) using Glauber's salt in powder

of liquid form
Washin .
Type Amount Stainning : Color  Light Rubbing

(e Acetate Cotton Nylon PET Acrylic Wool change Dry Wet

Powder 50 5 5 5 5 5 5 5 6 4-5 34
50 5 5 5 5 5 5 5 6 4-5 34

Liquid 100 5 5 5 5 5 5 5 6 4-5 34
150 5 5 5 5 5 5 5 6 4-5 34

Table 4. Color fastnesses of cotton fabric dyed with Sunfix Supra Red MF-SB(1%o0.w.f.) using Glauber's salt in

powder of liguid form

Washing

P Rubbin,

Type  mount Stainning Color  Light £
(/D Acetate Cotton Nylon PET  Acrylic Wool change Dry  Wet

Powder 50 5 4-5 5 5 5 5 45 4 4 3

50 5 4-5 5 5 5 5 4-5 4 34 3

Liquid 100 5 4-5 5 5 5 5 4-5 4 34 3

150 5 4-5 5 5 5 5 4-5 5 34 3
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