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Abstract: This study is concerned with the treatiment of dye wastewater by carrier meditated emulsion liquid mem-
brane. Optimum conditions for the removal of anionic dye and cationic dye by the emulsion liquid membrane(ELM) con
taining Aliquat 336 or D2EHPA were obtained in the batch operation, an actual dye wastewater was tested under these
conditions. Dye reagents used were Sirius Red(Direct dye), Reactofix Supra Blue(Reactive dye), and Apollo Blue(Basic
dye). The experimental variables were surfactant(Span 80) and carrier(Aliquat 336 or D2EHPA) concentration in the
membrane phase, the counter ion(Na,S0,) concentration in the internal phase and the amount of emulsion. Extraction
equilibrium arrived within 5 minutes after starting reaction and more than 95% of dye ion could be removed. The carrier
concentration in the membrane phase was the most crucial for the removal efficiency, but other variables effected to the
reaction time more than the removal efficiency. The dye wastewater was treated under the optimum conditions in two
steps. The absorbance at 550nm of wastewater was decreased 0.53 to below 0.03 after 10 minutes treatment.
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X*C

X*D-

C- —

int. phase memb.phase ext.phase

D" : anionic dye(Direct, Reactive dye)
X' : carrier(Aliquat 336)
C : counter ion(Cl or SO,/")

Transport mechanisms of anionic dye
L.1 : Extraction
R,NCHCl-D-S0, — RNCH,-D-S0,~C"

oll external oil external
L2 : Stripping
RNCH, - D-DO,+C - RNCHCI: D SO~
oil internal oi} internal
(R,NCH, : Aliquat 336; D-SO,™ : Anionic dye ion]
C : Counter ion)

Fig. 1. Transport of Anionic dye Through ELM.
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int. phase memb.phase ext.phase
D* : anionic dye(Basic dye)
X~ : carrier(D2EHPA)

C* : counter ion{Na" or Ca")

Transport mechanisms of cationic dye
L1 7 Extracuon
(RO)-POH+D-NH," — D-NH,- (RO) PO.--C
oil external oil external
1.2 : Stripping
D-NH, - (RO) PO.+C* - (RO)POH~D - NH?*
oil internal oil internal
((RO) PO.H : D2EHPA; D-NH," : Catiomc dye 10,
C* 7 Counter ion)

Fig. 2. Transport of Cationic dye Through ELM.
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Fig. 3. Schematic Diagram of ELM Process.
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Table 1. Experimental Variables and Operating

Ranges for Batch Extraction

Experimental Operating ranges

variables ”Ainionic dye m
Surfactant T
Concentration® 5.0, 7.5, 10.0 1.2,4.4,6.6, 88
(wt%)
Carrier concentra- | 0.9, 1.8, 2.7, 3.6 | 0.9, 1.8, 2.3 30,

tion*(wt %)

Counter ion

(Aliquat 336) | 7.0 (D2EHPA)

concentration** | 0.41, 0.62, 0.83 | 0.42, 0.62, 0.83
o
Amountof 116 90,30, 40 | 10, 20, 30, 40

emulsion(ml)

* Based on membrane phase

** Based on mternal phase
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Fig. 4. Comparison of dye extraction effects in
respect to reaction time. (O : Direct dye,
Span 80 7.5wt%, Na,SO, 0.83mol/¢, Aliquat
336 1.8wt%, V : Reactive dye, Span 80 7.5wi%,
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Fig. 6. Effect of carrier concentration on dye ex-
traction(Initial dye conc. in external phase;
100ppm). (a); Direct dye, Span 80 7.5wt%,
Na,S0, 0.83mal/¢, (b); Reactive dye, Span
80 7.5wt% Na,SO, 0.83mol/¢, (c); Basic

dye, Span 80 6.6wt%, Na,S0, 0.62mol/#
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Fig. 7. Comparison of dye extraction effects in
respect to carrier concentration at 5 minute
(Initial dye conc. in external phase; 100ppm).
(v); Direct dye, Span 80 75wt %, Na,S0,
0.83mol/# , (©); Reactive dye, Span 80 75wt%,
Na,SO. 0.83mol/¢, (e); Basic dye, Span 80

6.6wt%, Na.SO, 0.62mol/¢
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