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t = time elapsed after bubble formation,

my = moles of solute associated with a bubble,

bubble radius,

k = mass transfer rate coefficient (cmj/sec),
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Ky = Henry’s law constant for the solute in water
(= Cvap/Cwater at equilibrium),

C, = solute concentration in the aqueous phase,

I'm = Langmuir’s isotherm parameter (saturation con-
ceration of the solute in the air-water
interface),

C; = Langmuir isotherm parameter (concentration in
the aqueous phase at which the surface

concentration is zI'm).
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hy = aqueous column height,
= bubble ascension velocity (which is a function
of the density and viscosity of the aqueous

phase).
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V. = aqueous volume,
Np = number of bubbles introduced into the aqueous
phase per second,

t = time elapsed from the beginning of the process

(sec).
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K. =
: Surfactant anionic agent,
: Solute anion,

. Solute cation,

o QO w »>

: Surfactant cationic agent,
AC : Sublate(ion-pair),

AD : non-dissociated surfactant.
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Fig. 1. Several examples of solvent sublation apparatus.
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Table 1. Separation of inorganic compounds (single and multi elements)

Species Medium, Solvent Surfactants Observations Reference
Cd, Co, Cu, Ni APDC, MIBK NaLS GF-AAS 35
Cd, Co, Cu, Pb Dithizone, MIBK NaLS GF-AAS 34

Co, Cu, Ni 8-hydroxyquinoline, MIBK CTAB GF-AAS 33

Au, Pd, Pt 2-mercaptobenzothiazole, MIBK CTAB GF-AAS 32

Pb, Zn 1-naphthoic acid, MIBK NaLS GF-AAS 36

Cu Dithizone, MIBK NaLS AAS 3

Fe Hydrochloric-dioxane, Anisole TOA Well-type scinillation 4
counter

Cu Methyl orange, 2-octanol HTMAB Colloidal gas aphrons 37

Ni 1-(2-pyridylazo)-2-naphthol, Benzene Spectrophotometry 38

I CTAB Spectrophotometry 39

Zn SCN, Malachite green cation Spectrophotometry 40

Pt SnCl;, CH3COOC,Hs CPB Spectrophotometry 41

Au 2-octanol, Aliquat 336 HTMAB 43

Pd D1d0dglc;7é(11;t’1111(1)_(:(;1;r111($;Olizrllzene, CTAB Spectrophotometry 44

Pb Di-Et-dithiocarbamate, MIBK NaDDS Spectrophotometry 45

Cd, Cu, Ni, Pb APDC, DIBK ICP-AES 46

U(VI) D2EHPA, Heptane NaDBS 47
Bi, In, TI 2-naphthoic acid, MIBK TX-100 GF-AAS
Cu, Mn, Ni, Zn 1,10-phenanthroline, NaSCN, MIBK NaLS GF-AAS

Cationic surfactants

CTAB : Cetyltrimethylammonium bromide; HTMAB : Hexadecyltrimethyl bromide; TOA : Tri-n-octylamine; CPB : Cetylpyridine bromide

Anionic surfactants

NaDBS : Sodium dodecylbenzenesulphonate; NaDS : Sodium dodecyl sulphate; NaLS : Sodium lauryl sulphate

Non-ionic surfactants
TX-100 : Triton X-100
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Table 2. Separation of organic compounds

Species Medium, Solvent Surfactants Observations Reference
Hexachlorobutadiene, L.
. Paraffin oil HTMAB pH 1.84 48
2.4,6-trichlorophenol
Modeli lvent
Monochlorobenzene Salt, Ethanol odeling .SO ven 49
sublation
Naphthalene,
Pentachlorophenol, Mineral oil Continuous system 50
2,4,6-trichlorophenol
Phorate Fe(OH); 51
Nitrobenzene, Isophorone,
.. MIBK, 1-octanol,
2,6-dinitrotolune, L NaDDS 52
. Paraffin oil
2 4-dinitrotolune
Alkylphenol ethoxylate Ethyl acetate HPLC 53
1-octanol, 2-octanol
o-dichlorobenzene ¢ an.o, OC, o 54
Mineral oil
Chlorobenzene,
Trichlorobenzene, Salt, Ethanol 55
Naphthalene
Acid Red 114 Paraffin oil NaLS 60
Direct Red 1 Paraffin oil NaLS 61
Pentachlorophenol Mineral oil 62
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