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Removal and Mechanism of Toxic Organic Compounds from

Aqueous Solutions using Continuous Solvent Sublation

Shigeno MATSUMOTO, Hideki YAMAMOTO
and Junji SHIBATA

Removal tests of toxic organic compounds from aqueous solution have been carried out using the continuous
solvent sublation method. Naphthalene (NAP) and penthachlorophenol (PCP) are chosen as a model compound
to be removed, and n-octanol is used as a organic phase for their recovery. In order to simulate the effect of
physical and chemical properties of the organic compounds on the removal, the removal model for continuous
solvent sublation is constructed on the basis of batch solvent sublation model.

The concept of the removal model for continuous operation is mainly constructed by two terms, that is, the
removal by bubbles such as adsorption on the bubble, entrainment with boundary layer of bubble, vaporization
into bubble, and the mass transfer to the organic phase placed at the upper part of the sublation column.

The optimum operating conditions for the continuous solvent sublation such as the gas and aqueous flow rate
and the organic phase volume are discussed for evaluation of its practical utilization.
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Table 1 Physical and chemical properties of organic compounds at 298 K

Substance Mv?:;m;]ltar Vapor pressure| Aqueous solubility| ~ Distribution Surface tension *
l\f Pvap S S Kow Y
-l [Pa) [g/m’] [] [mN/m]
Pentachlorophenol(PCP) 266 1.2x107" 1.4 x 10’ 239 67"
Naphthalenc(NAP) 128 22 3.0%10° 11 49"

* Surface tensions are measured at the concentration of a)50g/m’ and b)20g/m’
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(1) nitrogen bomb
(2) pressure gauge
(3) needle valve
(4) flowmeter

(5) cock

Fig. 1

(6)

(6)
(6) sublation column
(7) glass filter

(8) pump
(9) feed tank

Schematic diagram of experimental apparatus of continuous solvent sublation
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Fig. 2 Removal of naphthalene by batch solvent subla-
tion
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Fig. 3 Removal of pentachlorophenol by batch solvent
sublation
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Fig. 4 Removal of pentachlorophenol in continuous sol-
vent sublation (Solid line shows the calculated
value)
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Fig. 5 Removal of pentachlorophenol in continuous sol-
vent sublation (Solid line shows the calculated
value)
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Fig. 6 Effect of aqueous flow rate on the removal percent
of naphthalene in continuous solvent sublation
(The solid line shows the calculated value)
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Fig. 7 Mechanism and model of removal of the organic compounds by continuous solvent sublation
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Table 2 Simulation parameters for organic compounds

Substance Cwi He a di Tc Ki Kw Ka
[&/m’] [-] [em] [cm] [cm] [em/s] [cm/s] [cm]
Pentachlorophenol 15 9.2x10™* 2.2x107? 1.45x10° 2.5 1.7x107* |5.0x107*| 4.1x107*
Naphthalene 15 3.9%1072 | 2.8x107 | 1.45%x10° | 2.5 | 3.4%x107* [7.3%x107*| 6.2x10°°

(10)
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Fig. 8 Effect of K;, V, and Q, on removal of pen-
tachlorophenol by continuous solvent sublation
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