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New Separation Methcd by Liquid Membrare

2jong Nam

Department of Chemical Engineering, College of Enginecrirng

Inha Uriversity, Inckon Korca

Abstract

At present, new low cost separation techriques are needed for using poor resources, treatment
of air and water pollution, and cutting down the separation energy.

Much attention has been directed toward the liquid membrane seraration process which is
one of the recently developed separation techniques. The trarsfer plenomenon hkas been
okserved with supported and unsupported liquid membiarnes, ard especiclly the meckarism has
been described with regard to the outline of passive diffusicn, facilitated ciffusicn and
facilitated transport.

The pctential applications to the separation of hydrocarbors, the recovering of iors by Lsing
carrier-containing membrane and the catalytic liquid membrane reaction Fave been briefly
cor.sidered.
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Fig. 1. Schematic Diagram of a Diffusion Column
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Fig. 2. Process Scheme Modified by Emulsifiying Feed
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Table 1. Ion Radius and Selectivity of Monensin

Ton Selectivity Radius
Nar 8 0.98
K* 3 1.33
Cs* 2 1.7
Li* 1 0.68
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H.C.Mixture LM Bulk Solvent Phase
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Table 2.

Surfactant:  Saponin
Temperature: 25°C.
Separation factor
determined in

Mixture Solubility ratio single-drop runs
Ag/wCs 187.5 106
Ae/iCr 127.0 55
Ar/+Cs 54.2 7.2
Ce™"/nCs 17.8 5.7
cyclo Ce/#Ce 5.8 3.2
nCos™/nCo 5.3 2.9

Ae¢=DRenzene, A7=Toluene, C7=2.4 Dimethyl

pentane.
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Table 3. Toluene Diffusion Rate Through the
Surfactant Film on a Single Feed Drop

Surfactant concentration: 0.1% in water
Feed: 1/1 Toluene/heptane
Diffusion rate,*

Surfactant g./(hr) (100 sq. cm)

Tween(Polyoxyethylene

Sorbitan Monolaurate) 10.2
Igepal "Nonylphenoxy-poly

(ethyleneoxy) ethanol] 10.3
Saponin 12.1
Polyvinyl alcohol 16.6
Dodecyl trimethyl ammonium

chloride 26.5
Sodium dodecyl sulfate 4 30.2

*Measured 10 min. after membrane formation
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Fig. 7. Mechanism for Sodium Transport
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Table 4. Separation of Ions by Carriers

Solute Solution Carrier Solution Transfer Direction
Na*, K~ NaOH Monensin in Octanol HCI
Li*, Cs*
Na’, K NaOH Cholanic in Octanol HCl
Li#, Cs*
0 0O
I Il
Cu*+ NH.OH C CH: C CHj; in Chloroform or in CCly HCI
0 O
i
NaOH C CH; C CHj; in Xylene HCl
Zn**, Pb** pH 8.5 Citrate Dithijone in CCly 5N HCI
Hg+*~* NaOH Trioctylamine in Xylene HC1
Cl-, SO~ NaOH Trioctylamine in Xylene HCI H,504
Cr;, 077" NaOH Tridodecylamine in Hydrocarbon oil H2S0;
Trioctylamine in Xylene H:Cr:0;

L o] EL B Bo]l o HREEE FR
gl olwl o] 2o wi¥ HEEL KRR ST
AL Bl | {He} 2 (HS] BBol 2ol st
FElik.e 2 Hisivh 2 28y colanic Abel] o
Bhe] &= o]l AN vEbiA e A AR
K*>Ag*® Na*»Cs* Pb">Li*
Pb2*, Hg?* »Sr?* >Cu?*, Ba®*, Ni**, Mg?*
(24)
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Fig. 9. Transport of Amino Acids Through a
Toluene Barrier



Rates of Transport of Amino Acids
and Other Molecules Through a Liquid

Table 5.

Membrane®
Rate of
trans- Rate of
port, 10° transport,
mol/ (hr 10® mol/

Entry Substrate cm?) Entry Substrate (hr cm?)

Phenylalanine 500 9  Glycyltyrosine 52

2 Tryptophan 475 10 Glycylphenyl- 190
alanine

3 Leucine 250 11 Phenylalanyl- 250
glycine

4 Tyrosine 200 12b Tyrosine 370

5 Valine 37 13® Tryptophan 220

6 Alanine 18 14° Tyrosine 100

7 Glycine 14 159 Acetylcholine 3000

8 Serine 8 168 OH" 200

sreEsich, o EBERE e Fig. 9 9F 2k

2 0.1 N KOH i el A [ o = fifHs amino
geo] <ol BBo® fymEsl HEfE Nol oshd
Fiso 2 Eyste] 0.1 HCL kigigel] N*-g
whob gyl ek, ol N, Cl-& fiyyel A fEe]
EpisiEie s BEsld AA-9k Clo] (u#as
o}

ol #i% ulAldl BEAES T HEE (DNNS,
dinonylnaphthalene sulfonate) & &= amino fif
L FRiie Mo Hi o z¥E Afle
= g@Es,
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OUTER SOLVENT
PHASE

AQUEOUS CATALYST
MEMBRANE

INNER GASEOUS
PHASE

30, % C,H—CH, CHO

(EXTRACTION)

CH3CHO

Fig. 10. Schematic Diagram of Catalytic Ligid
Membrane

Table 5| amino 2] fE¥el W]—% FBAEE
5 FBAT vkl o] FEiEL Y xE K
TEES = et

amino fif-&

(iii) SRR BigiEEe| mAasY

EWES &R — R (0 — Bhie)
HEE RE abed, KEMHC e A

Holl & ske] SR 4:Riihe] Wk o E i
HiE 25 Sk Jhike]l A ek oo 3
Q] i+ ethylene & FEE{L3}ed acetaldehyde

E {MEke Wacker process [ifEell %S
& AR I e Fig. 104 FaEr ukek
AL,

Table 6. Other Potential Applications of Catalytic Liguid Membrane Reactors

Reaction type Reaction product Ref. Gas phase Liquid phase
Oxidation Vinyl acetate (25) CzHe, O, Acetic acid soln. of
PdCl,—CuCl,
Acetone (25) CiHs, O2 Aq. soln. of PdCl;—CuCl,
Acetic acid (25) CH4;CHO, O Acetic acidsoln. of cobalt or
manganous acetate
Carbonylation Acetic acid (26) CH;0H, CO Aq. soln. of RhCl;, with
Hl promoter
Oxychlorination 1, 2-Dichloroethane (23) C.Hs, 0., HCI Aq. soln. of CuCl;—CuCl
Hydroformylation n-Butraldehyde (24) CsHes, CO, Ha Agq. soln. of
((CeHs)sP):Rh(CO)Cl
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