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Abstract—The effects of electrolyte on dyeing properties of cotton fiber with Congo Red have been
studied at 90, 70 and 40C. Each dyeing carried into an infinite bath with 1X10"*mol/! of Congo
Red and with various concentration of electrolytes.

The results obtained from this study were as follow;

1. The equilibrium adsorption of dye (C,) values decreased with increasing dyeing temperature,
C. values increased in the order KCI>NaCl>LiClL

2. The values of apparent diffusion coefficients (D.) increased with increasing dyeing temperature,
but D, values decreased in the order KCl<NaCl<LiCl

3, D, values decreased with increasing electrolyte concentration.

4. Effect of electrolytes decreased with increasing dyeing temperature.

5. The values of standard affinities of dyeing (—Ap°®), the standard heats of dyeing (— AH®) and
the standard entropies (—AS®) increased in the order KCI>NaClI>LiCl.

6. Equilibrium adsorption isotherm curve were Freundlich type, and in the Equation y=a-x*, the
values of a and n increased in the order KCI>NaCI>LiCl.

7. The value of —Ap°®, —AH®°, and —AS° decreased with increasing electrolyte concentration.
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Ionization
2. A # Atomic  Atomic  Ionic energy
Elements weight radius radius  (KJ/mol)
(g) (pm) (pm) first second
21 Mg o 4= Li 6941 123 60 520 7296
2 Ade] AHR AlEe A B dd el Na 22990 157 95 496 4563
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Table 2. Characteristics of Dye
Dye Strcture C.I. Name C.I. No. MW. (g Aar (M)
22120 696.67 516

Congo Red N'NN"‘ Direct Red 28

SO4Na Na()38
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Fig. 1. Effect of electrolytes on dyeing rate of cotton
fiber with Congo Red at 90°C.
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. Effect of electrolytes on dyeing rate of cotton
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Fig. 4. Relation between C,/C,. and D,/r* in Eq. (5).

0.80

0.60

s d e v el easaeapaal

0.40

C/C.

0.20

ol rreaaabag

t1/2

Fig. 5. Relation between C,/C,, and t"? in the prense-
nce of various electrolytes for Congo Red on
cotton fiber at 90°C.
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Fig. 6. Relation between C,/C, and t"? in the prense-
nce of various electrolytes for Congo Red on
cotton fiber at 70°C.
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Fig. 7. Relation between C./C_ and t"? in the prense-
nce of various electrolytes for Congo Red on
cotton fiber at 40°C.
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nce of NaCl for Congo Red on cotton fiber
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Fig. 10. Relation between C/C., and t* in the prese-
nce of KCI for Congo Red on cotton fiber
at 40°C.
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Fig. 11. Equilibrium adsorption isotherm for Congo
Red on cotton fiber at 90°C.
(electrolyte concentration; 0.1 M)
i; None, @; LiCl, a; NaCl, m; KCI
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Fig. 12. Equilibrium adsorption isotherm for Congo
Red on cotton fiber at 70°C.
(electrolyte concentration; 0.1 M)
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Fig. 13. Equilibrium adsorption isotherm for Congo
Red on cotton fiber at 40°C.
(electrolyte concentration; 0.1 M)
0J; None, ®; LiCl, a; NaCl, m; KCI
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Fig. 14. Equilibrium adsorption isotherm for Congo
Red on cotton fiber at various temperature.
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Table 3. a and n values of ecquilibrium adsorption
isotherm equation y=a : x"
a n
Electrelyte temperature(C) temperature(C)
90 70 40 90 70 40
LiCl 083 108 106 062 062 031
NuCl 091 118 252 061 063 045
KCl 0.91 120 300 068 072 046
*electrolyte concentration; 0.1 M o

Table 4. Thermodynamic parameters

Ap®(Kcal/mol)

Electrolvte temperature(C) All° AS°
Ap(—_f(Kcul/mol) (cal/mol-deg)
90 70 40
LiCl 705 7.10 7.16 7.84 2.16
NaCl 7.16 731 743 9.07 5.20
KCl 7.53 780 7.90 10.68 8.64

*dye concentration; 10X 10 "M, clectrolyte concent-
ration; 0.1 M
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Fig. 17. Effect of electrolytes on the equilibrium ad-
sorption isotherm of cotton fiber with Congo
Red at 70°C.
(dye concentration: 10X 10 ° M)
®; LiCl, a; NaCl, m; KCI
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sorption isotherm of cotton fiber with Congo
Red at 40°C.
(dye concentration: 10X10 °M)
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Table 5. a and n values of equilibrium adsorption
isotherm equation y=a - x"

a n
Electrolyte  temperature(C) temperature(C)
90 70 40 90 70 40
LiCl 1515 1004 292 065 037 0.29
NaCl 1518 1424 350 062 046 031
KCl 18.71 1823 498 0.64 046 032
*dye concentration; 10X10 *M
Table 6. Thermodynamic parameters
Electrolyte :efn‘;e(r};cjye '(“g;) ~AH®  —AS®
conc. M) — =" =" (Kcal/mol) (cal/mol-deg)
90 70
LiCl 003 7.02 7.77 8.00 1542 23.04
0.06 7.04 739 7.58 11.47 12.17

01 705 7.10 7.6 7.84 2.16
NaCl 0.03 720 7.79 832 1587 23.85
006 717 756 799 1335 17.00
01 716 731 743 9.07 5.22

KCl 003 753 830 860 16.44 24.42
006 750 8.06 832 14.34 18.79
0.1 7.53 7.80 7.90 10.68 8.64
*dye concentration; 10X10 "M
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