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o gge zAAth. AHLE {74k olz A F weladatelgla, FEAZE n-octylamine(OA)F}  di-n-
octylamine(DOA), tri-n-octylamine(TOA)% tri-octylmetyl ammonium chloride(TOMAC; Aliquat 336)& A}-4-3}%{t.
ARAT w2 Eda 252 Fed3Eo Aur} 2~ AT F71 FoH, #7144 FE354 uXE 249
482 0A, TOMAC, DOA % TOAS A2 F&%7} F7istdlen, =3 549 s=7t $71d5-E F2271 37
shoch, gulo] od3ke Fefo) Lo fAASETE SRR 7 Soijd uhe] AFAe] AN, $AF o)
o £ 5 olrl AeFE FEEI) Frlstd AR, AW, FE2XE, MIBK 2 n-BAcd] £A4E Folir).

Abstract: In physical and reactive extraction system using equilibrium extraction equipment, the effects of extractants,
concentration of extractant, and solvent on the degree of extraction were investigated. The organic acids used were acrylic
acid and metacrylic acid. Extractants were n-octylamine(OA), di-n-octylamine(DOA), tri-n-octylamine(TOA) and tri-
octylmetyl ammonium chloride(TOMAC; Aliquat 336). We found that the degree of extraction for reactive extraction was 2
~9 times than that for physical extraction and that effect of extractants on the degree of extraction of organic acid was the
order of OA<TOMAC<DOA<TOA. And the degree of extraction was increased with increasing the concentration of ex-
tractants. In solvent effect, solubility parameter was more effective than dielectric constant of solvent, and the degree of ex-

traction increased as the difference of solubility parameter of solvent and solute decreased, therefore the order was kerosine
< xylene< chloroform < MIBK <n-BAc.
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Fig. 1. Schematic model of extraction of organic
acid by aliphatic amine.
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Table 1. Equilibrium Constants of Organic Acids
with Extractants in n-BAc

Organic Acids K | Extractants K.
0.29 | 10wt% OA | 1.163x10°
0.IM Acrylic Acid| ~ DOA | 2.496x10°
" TOA | 1.645x10°
0.67 | 10wt% OA | 6.759 x 10°
0.IM Methacrylic Aad| ~ DOA | 1.451x10°
” TOA | 2.489%10°

Table 2. Equilibrium Constants of Organic Acids in
Various Solvents

Organic Acids| K | Extractants | Solvents K.
0.20 Kerosene[1.645 x 10°
. 10.21 Xylene [1.645x 10°
O'IMAA.ZWI“’ 0.22 | 10wt% TOA [Chloroform|7.984 x 10°
. 0.29 n-BA, |1.645x 10°
0.23 MIBK [1.917 x 10¢
0.51 Kerosene|2.489 X 10°
.. 10.52 Xylene [2.489x10°
0.IM o052 | 10wi% TOA [Choroforml1.208 x 10°
0.67 n-BA, [2.489x10°
0.54 MIBK (2.902 x 10¢
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Symbol Definition Typical Unit

A",  dissociated acid anion of organic [mol/ ¢ ]

acid in aqueousphase

Cu*..  concentration of dissociated [mol/ ¢ ]
hydrogen ion of acid in aqueous
phase

Crog  concentration of extrantactin  [mol/ ¢ ]
organic phase

Crun.og  concentration of associated acid [mol/ ¢ ]
-amine complex in organic
phase

AH,  enthalpy change by mixing [J1

4H;  enthalpy change of vaporization J]
of component i

H* .  dissociated hydrogen ion of acid [mol/ ¢ ]
in aqueous phase

np refractive index [-]

R o refers to extractant in organic [-]
phase

R gas constant [J/K mol]

RHA  refers to associated acid-amine [-]
complex

AS,  entropy change by mixing [J]

T absolute temperature [K]

\' molar volume [m*/mol]

Va molar volume of solute [m®/mol]

Vem  molar volume of acid-amine [m®/mol]
complex

\'A molar volume of compononent i [m?/mol]

Xa mole fraction of solute [-1

Tdse A 7A A 13, 1996

. o]ﬁl—»\d - 5

e - RS

Greek Letters

€ dielectric constant
@i volume fraction of component i
N volume fraction of solute
&s volume fraction of solvent
7 dipole moment
Subscripts
A- refers to anion of organic acid
aq refers to aqueous phase
HA refers to organic acid
org refers to organic phase
RHA  refers to associated acid-amine complex
Superscripts
T refers to total
A refers to vaporization
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