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Table 1 Anion-exchange selectivity of several types of active groups.

TMA TEA TPA TBA THA TOA

benzoic succinic salicylic citric
F 0.66 0.70 0.69 0.71 0.68 0.69
Cr 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Br 1.20 141 1.03 1.28 1.19 1.25 1.34 1.32 1.14
I 251 7.33 2.82 9.53 2.48 3.05 3.83 5.00 >5.0

TMA, TEA, TPA, TBA, THA, and TOA are trimethyl-, triethyl-, tripropyl, tributyl, trihexyl, and trioctylammonium groups.
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Fig. 1 Changes in electrophoretic mobility with the
concentration of an added salt
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Fig. 2 Atypical NMR spectrum of DEPB in D,O. The concentration of DEPB was 0.1 M.
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Fig. 4 XAFS spectra obtained with solid DEPB (broken curve),
Br- in water, and 0.03-0.15 M DEPB solutions. The arrows
indicates increasing CDEP (0.03, 0.05, 0.1, and 0.15 M).
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Fig. 5 Summarized characterization of bromide ions in the
DEPB systems.
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Fig. 6 Plots based on eq.1 for the DEP-resin (left) and diammonium resin (right).

BI6IZLL T Ol G e U< my MR,
7, A" +7,B% =7,B" +2,A™

<o _[BI"IAT"
[AT*[B]"

logk, = —i—Blog[A] + z—Blog[K] + Iog\\//—r + Zilog K: (@

TN IAA AR Z TR L, Zas Z5 1L A A
Fob B AF L DOEMELRT, B4 R T,
1UTEE LT oy MR BRI Z D X (3 A A DAl

Ba 4 %, DEP MEIEZE AL T WiEA A AEORE

T UREVLATCROBENTNOSEEL, —ffid

BEAA L CIHMEENZIE -1, fEA A AoV THIRE
2 THY, 1R S T@E OAF L LR THHZE
WbhoTe, DEP IB/VEIRE, oIk A4 %4y
Bl L7 RE L7 Sy BEREIE A IRF L 723, 2D 7B
e Abhienotz,

DEP ##i %38 AN U7l A A A% DR T o oy B
WEE LRI R T 72012, K6 DT —H T HSNWTA
A AR AR I AR LT, 970 b | AR U A4
HI(B & O IZHOWTE, BAICRFFHER DA TS L
(Z & TAA L A HEIURE A T L | ATiE D BeAn DA A
VRNZOW T E M 2B B LT LD A A A HIER IR
BRI 3 D5 i A T LT,

-63-



3RS &

kg /ke = K¢ )
(i~ wpE AT ey

kBZC /kaB =(V, /Vm)ZfZB Kc? @)

ZIZT Ve & Vg IZENENS T ANORIIR KT E)
AR THOAA L OREICEST —ETHD, KT7I22
AEB3RUTHESFER AR, DEP W28 AL fi 5
(== o4 ARV At (1 EX7PF x|l = ot i3 B X T Sz N G
DIBRMEAMEL L AKFIDFINA TR B3I M: (Br
(25 I, CHcxd% Broi@ii) 2 mia> a2z
LMD, ZHIE, FIOICIR T KFEREEEZ D
LI DBINED I BLL OB S M TN D2 EZTRL

1+

TW5,

A DAMENZ X DR A LV BRI R T 72Dz,
LI ORFHI T 5B 8 pH OB MEILI,
XI8ITHE A TRT, NUATF LT o E= AAF U HIDRHE
T, pH OHIIMEFIT I WA R R AN
L. pH 232 5 2B 7= fhEC—EDEE =~ T, Thic
XL T DEP fiEZE ALTZRBIIECIL, pH 5 fHIETIX
pH OBIMESLIRFEE NG 53, Z D% DT 528
R TE Tz, 2L, ZhSD ISR OfREEAEITL
A A DEIE D 2 D ERRA MR N+ 52 %
RLUTHEY, DEP #§&EOEADMIEAEFRRIL 72\ )5
Z ik XFFL T,

+

N —
rR— ‘ \/\N/\/\SO3

25

selectivity

05 |

0 1 1 1

0 0.005 0.01 0.015

Nal in mob phase conc /M

I

N [+ ]
RJT\/\N__
I
0 02 04 06 0.8 1

NaCl in mob phase / M

Fig. 7 Changes in ion-exchange selectivity coefficients obtained with the DEP-resin, trimethylammonium-resin, and diammonium-resin.
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Summary

A novel charge-stacked zwitterionic surfactant, dodecyltetramethylethylenediammonio- propanesulfonate
(DEP) bromide, has been synthesized, and the properties of its micelle has been studied by electrophoretic mobility
measurements, potentiometry, NMR, and X-ray absorption fine structure (XAFS). Although the dissociation
degree of Br from the micelle evaluated by potentiometry almost agrees with that determined by NMR, the former
is slightly smaller than the latter over the entire range of the concentration of DEPB. This is explained by
assuming that the bromide ions in the micellar system have several different peripheral structures. XAFS has
given a significant insight into the hydration structures of Br" involved in the system. Some of the bromide ions
partitioned into the micelle are dehydrated and directly bound by the ammonium groups in the DEP molecules.
However, a part of the bromide ions are still completely hydrated even when they are partitioned into the micelles.
The average hydration number of the bromide ions directly bound by the ammonium groups was determined to be
ca 3.3. The partial dehydration of Br is possibly facilitated by the characteristic hydration circumstances
provided by the charge-stacked structure of the surfactant and by the resulting thick palisade layer of the DEP
micelle.

The structure of DEP has been introduced onto a polymer resin to allow the preparation of a novel
zwitterionic anion-exchange resin.  The separation selectivity of this resin has been chromatographically studied,
and the results are compared with those obtained with usual anion-exchange resins. The DEP-resin shows higher
selectivity toward poorly hydrated ions and lower selectivity toward multivalent anions than conventional resins.
This characteristic separation selectivity has been confirmed for the chromatographic retention of dicarboxylic
acids; their retention becomes weaker as the pH of the mobile phase increases.
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