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(a) Solvent extraction
(TBPE-H),,,+C*" = (C"-TBPE "), +H"
(b) Micelle extraction
(TBPE-H),,+C* == (C*-TBPE™),,+H"
Scheme 1 Comparison of a micelle extraction with a
p
solvent extraction
( )org and () denote the species in an organic
phase and a micelle phase, respectively. TBPE-H :
the protonated form of TBPE.
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Table 1 Organic onium salts examined

Onium salts Cvalue® A, /nm log Kex(m)

Quaternary ammonium salts (R}, Ry, Ry, R4N+X_)

R,=R,=R3=-CHj; R,=-n-C)oHg, X~ =CI” 7.02 592 —1.15%0.03
” Ry=-n-CoHys ” 8.10 600 —0.47£0.05
” R,=-n-C,4Hy X~ =Br~ 9.18 606 0.14%0.11
” R,=-n-C ¢Hss X~ =Cl~ 10. 26 604 '0.53%0.12
4 R4=-n-C\gH3, ” 11.34 603 0.7240.03

4 Ry= —@ 4 4.22 very small

7 R,=-CH, —@ 4 4.51 very small
R,=R,=R;=-C,H, R=— ) ” 5. 84 very small
2 R,=-CH, —<_ ” 6.13 very small
R,=R,=-CHs, Ry=-CH, )  R,=-n-C;;Hy 2 11.53 607 0.75%0.15
” Ry=-n-CyH3; ’ 12. 61 607 0.8410.06
R,=Ry=R3=R,=-CH; 2 0.94 very small
4 -CoHj 4 3.10 very small
7 -n-C3H; 7 5.26 very small
” -n-C4Hq 7 7.42 500  —1.43%0.10
” -n-CsH,, ” 9.58 606 0.1740. 14
” -n-C;H,5 X"=Br~ 13.90 608 1.1740.07
Quaternary phosphonium salts (R}, Ry, R3, R,PTX7)
R,=R,=R,=R,= —{_) X" =CI" 8. 14 605  —0.03+0.09
” -n-C4H, ‘ X" =Br~ 8. 66" 595 —0.96+0.08
R,=R,=R;=—_) R,=-CH, ” 8. 35" 595  —0.93+0.06
” R,=-C,H; ” 8. 89 596 —0.75%0. 04
Quaternary arsonium salts (R}, Ry, Rs, R;AsTX7)
R,=R,=R;=R,=— ) X~ =Cl" 8. 14 605 0.08%0.12

a) a measure of the extractability of cation?. b) calculated from the values obtained with an analogues of Methyl

Orange as counter anions>.

F O ORIK LT A THIRRER G 2 V. 4.0 OFFESEEEK 2.5 ml 2% 5. ERE T
A 121%, 600~610 nm {35 OB KE R ICH T
22 ERRIRE L|MNEEZREST S, EERIZT AT 2540.1C OEE

25ml DA A7 5 AIIZ TBPE-K iA#K (1.0X10™* ETiT-1.
M, 10% T % /—)UKARK) 5ml, 0.05% TX-100 7K
VAW 5 ml RS, CHICHEA =Y AEBR R pH
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Table 2 Organic amines examined

Amines Anax/nm 108 Ko (m)

Tertiary amines (R}, Ry, R3N)
R,=R,=-CHj, Ry=-n-CgH,, very small
” ,R3=-n-C\,Hys 600 —0.2410.06
4 ,R3=-n-CsHs3 600 0.37%0.16
R;=R,=R3=-n-C;H,y 590 —1.54%0.19
4 -1-C4Ho very small
4 -n-CsHy, 592  —0.59%0.03

Secondary amines (R;, R,NH)
R,=Ry=-n-C;H,y very small
7 -1-C4Hq very small
7 -i-CsHy, very small
7 -n-CgH,, 605 0.68+0.07
7 =(2-CyoH5-CgH,3) 607 0.35%0.01

Primary amines (RNHy)
R=-n-C;H,5 very small
R=-n-CgH,, 590 —1.37%0.16
R=-t-CgH,, very small
R=-n-CoHy, 595 —0.63%0.09
R=-n-C,,Hy5 604 0.08=%0. 06
R=-n-C4Hyg 604 0.46%0. 16
R=-n-C cH33 603 0.6310.03
R=-n-CgH3; 603 0.6310.06
3 MRROER
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Fig. 1 Relation between log Kex(m) and C value of

quaternary ammonium ions

O: symmetrical quaternary ammonium ion(R‘,N+ );
@ : quatenary ammonium ion with long chain
IR-N(CH3);* or R, R”-N(CH3),*} .

A=¢erppe-u[(TBPE-H),]+ e+ rppe- X
[(C*-TBPE),]
Crape=[(TBPE-H),] + [(C" - TBPE "),
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DEEIENVMERZEZRIT O EEDNS. BE®RY
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¥ (log Kexmy) %789, X Table 2 IZI135E—#k, H_
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X IIRF—DH72080.35log I TH D, 44>
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Fig. 2 Relation between log Kexm) and total car-
bon numbers of onium ions
O : primary amine (R-NH;"); @ : quaternary
ammonium ion | R-N(CH,);%}
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Extractability of ion-associates fromed between
organic onium ions and tetrabromophenolphthalein
ethyl ester anion into a mixed micelle. Yasuhiro
Hosor and Shoji Mortomizu (Department of Chemistry,
Faculty of Science, Okayama University, 3-1-1 Tsushi-
ma-naka, Okayama-shi, Okayama 700)

Tetrabromophenolphthalein ethyl ester (TBPE-H)
forms the mixed micelle (TBPE-H + » TX-100),, with
Triton X-100 (TX-100) at pH 4. If a hydrophobic
organic onium ion (C*) exists together, it forms an ion
associate (C " -TBPE ™), and dissolves into the micelle
(micelle extraction of ion associates). The equilibrium
of micelle extraction is expressed as follows, (TBPE-H +
nTX-100),,+C* 2 (C* -TBPE ™ 4+ TX-100),,+H ™"
(n = 10). In this work, the equilibrium of the micelle
extraction of several organic onium ions, such as amines,
ammonium ions, phoshonium ions, arsonium ion with
various alkyl and/or aryl groups were investigated. The
extractability of ion-associates into the micelle showed a
good correlation with the extractability of ion associates
into chloroform.
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