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Abstract: This study is concerned with the treatment of landfill leachate by carrier meditated emulsion. Using the batch operation, the optimum
conditions for the removal of anionic and cationic materials were obtained. The landfill leachate from the plant was experimented under these
conditions. The experimental variables were surfactant(Arlacel80) concentration and carrier(Aliquat336, DEHPA) concentration in membrane phase
and counter ion concentration in internal phase. More than 80%(COD) of landfill leachate component could be removed within 12 minutes. The most
crucial experimental variable for the removal efficiency was carrier concentration in membrane phase. In the other variables, the reaction time was
more effected than the removal efficiency.
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Table 1. Leachate Quality (unit : mg/L)

Parameter Feb. Apr. Aug. Nov.
BOD 54 510 491 559
COD 3110 3228 3286 3232
SS 142.8 1575 1764 1432
Hg 0.02 0.06 0.09 0.05
Cu 0.13 0.15 0.12 0.13
Cd 0.12 0.14 012 0.14
Pb 0.27 043 021 0.25
Mn 0.87 111 2.64 050
7n 0.15 0.18 0.15 0.16
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Figure 1. Schematic diagram of experimental apparatus for
separation process by emulsion liquid membrane.
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Figure 2. Schematic diagram of ELM process.
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Figure 3. Size distribution of emulsions.

Table 2. Effect of Nonionic Surfactant on Emulsification

Solubility in HLB
water number

Phase

ratio Concentration

Application

No dispersion  0~3
Poor dispersion  3~6 W/O emulsifier 30~50"% 20~30"% of oil
Mikky dispersion 7~9  Wetting agent
Transluicent  10~13 O/W emulsifier 20~30"% 20~30"% of oil
soloution
Clear solution 13~15 Detergent
15~18  Solubilizer
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Figure 5. Effect of surfactants concentrations on the droplet
size of emulsions.
(A) Emulsion contains 368"% LP, 5"% Aralcel 80, 55.2"%
Water: (B) Emulsion contains 356"% LP, 8%% Aralcel 80,
53.4"% Water; (C) Emulsion contains 34.8"% LP, 10"% Aralcel
80, 52.2%% Water.
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Figure 6. Extraction effects in respect to reaction time. H:
Arlacel 8% + Aliquat 2.7°%, @ : Arlacel 8"% + DEHPA 3%, A
: (Arlacel 8%% + Aliquat 2.7"%) + (Arlacel 8"% + DEHPA 3"%).
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Figure 7. Transport of ionic materials through emulsion liquid
membrane. D-M or D-M": ionic materials, X or X : carrier,
C or C': counter ion.
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Figure 11. Removal efficiency in two step extraction of leachate.
@ : conductivity, Il: absorbance, A :COD Emulsion conditions:
356%% LP + 8% Aralcel 80 + 53.4"% Water + (3.0"% DEHPA
or 2.7°% Aliquat) + (0.6 mol/L NazSOs or 0.4 mol/L NaCl).
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Figure 12. Flow sheet of continuous multistages pulsed stirred
column contained emulsion liquid membrane.

ET-1:1st emulsifier, CMPSC: continuous multistages pulsed
stirred column ; ST: storage tank for internal aqueous phase(1),
oil phase(2), external aqueous phase(3); A-1~3:agitators, P:
pump, R: flow meter.
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