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Interaction of anions with receptors containing a Lewis acid and

its application to separation and detection of anions
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Systematic equilibrium studies were carried out on the formation of mixed-ligand com-

plexes with multidentate ligands and halides.

Based on the obtained results, the separa-

tion and detection of anions were examined with new receptors containing Lewis-acidic
centers: elucidation of the reactions used for colorimetry and fluorometry of fluoride
and developement of new reaction systems; elucidation of the effects of anions on the
extraction of metal ions and on their adsorption to chelating resins; the application of
polymer complexes of Zr(IV) as an adsorbent for fluoride and as a stationary phase for
immobilized metal affinity chromatography; the establishment of criteria for selecting the
masking reagent in the potentiometric determination of fluoride.

Keywords :
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Table 1 Stability constants of mixed-ligand complexes of trivalent metal jons with ¥~ (25C, 0.1 mol dm™* KNOy)

CFe 0
log Koy for varying L

M

Aquo (3+) NTA (0) HEDTA (0) EDTA (—) CDTA (—)
Al 6.40 5.41 5.53 4.95 3.14
Ga’’ 4.49 3.37 3.15 2.3 2.1
"' 3.64 2.0 2.0 1.6 2.1
Fe'' 5.30 3.46 3.31 1.7 1.5
Sc'! 6.22 3.90 3.62 1.9 2.5
Y 3.76 2.62 1.8 1.5 1.6
La* 2.69 2.0 1.7 1.4 1.8
a) electric charge on the parent complex in parentheses
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Table 2 Stability constants of mixed-ligand com-
plexes of tetravalent metal ions with F

(25C, 0.1 mol dm * KNO;)"
Reaction Complex oy . F
system (chal?ge) log Kex log Ko
Ge-EDTA ML.(0) — —
Sn-EDTA ML(0) — —
Ti-EDTA MI.(0) - —
Zr-HEDTA  ML(+) 5.37 4.11
MH -, L.(0) 3.50 2.4
Zr-EDTA ML.(0) 4.62 2.8
Zr-CDTA ML.(0) 4.61 3.0
Zr-DTPA ML(-) — —
Zr-TTHA MHL.(—) 5.48 —
ML(2-) 2.9 —
HEEHEDTA  ML(+) 5.37 3.82
MH-,L.(0) 2.9 1.9
H{-EDTA ML (0) 4.56 2.9
H{-CDTA ML(0) 4.50 3.1
Hf-DTPA ML(—) — -
H{-TTHA MHL(-) 5.58 -
ML(2-) 2.8 -
Th-HEDTA ML(+) 5.74 4.29
Th-EDTA ML.(0) 4.72 3.82
Th-CDTA ML.(0) 4.18 3.47
Th-EGTA MI.(0) 5.36 3.45
Th-DTPA ML(—) 3.52 —
Th-TTHA  ML(2—) — —

a) log K
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Fig. 1 Effect of —log[H+] on the conditional sta-
bility constant (K,) of the mixed-ligand complexes
consisting of Hg(Il), an aminopolycarboxylate, and
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Hg(Il) (&227% ) K&E DT, HEDTA X EDTA & D
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Table 3 Stability constants of mixed-ligand com-
plexes of mercury(Il) with I (25T, 0.1
mol dm™?)

Reaction  log Kuii' log Ky log Ky log Kyt

system

Hg-HEDTA 9.3 3.4 2.6 10.1

Hg-EDTA 8.3 3.99 3.1 9.2

Hg-DTPA 3.0 8.85 4.1 7.75

Hg-TTHA  — - - —

a) not determined
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Fig. 3 Plot of apparent molar absorptivity of Zr-
SXO system at 530 nm ws. pH in the presence and
absence of fluoride
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Concentration of I-naphthylboronic acid: 10 “mol dm ™ *; Solvent: (a), DMSO; (b),
water; (c),
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Perspective views of [NisH(mq)e]”
[NisHs(mq)s] " (b)

Hatched circles and dotted lines represent nickel
atoms and hydrogen bondings, respectively
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o hzliET 5. 20ORBEORIEIL, Gibbs-

Donnan € 7 )V %> surface complexation theory {2 & > T
SERIL P C & T

o g A A (MUY, st L', Fe',
AW,Gfihﬂ)@fi/;%%ﬂ#v—bﬁ%«W
WA e T L 72 L 25, 2L (LH)M] 25, X
3+ Y OB iHUﬂM LEIEA TR L Tw
BT el TS OWATIE, EEI oSG
DOPEF L — MIHIETHEERDLIENTE S, L
L. In"" &Rt A 4 Y AP T D B &M TloE S
P, RO &S WA R B B S 7z
(Fig 7).
(14)

In*" +-LH, +Br = [(-L)In(Br)] +2H'
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AL A 4 v L OBAEDE I IIA 0 R TIE, IS
FTAHWAERIIMIE I N h - 70T, BHEHT AN
D RERMFEAPERL TR EEZONL. B
LW A 4 VRO OCHITHRAEIEDP L TWDHD
i, KiBHEH T 2 D EOEREEDPERT 5720T
%b

, KBEBP TOHIIEAEN T X 2 8RR 4
/%WKfm” &, A RmASHALCHESIL 2. 265

ﬂAu.qumﬁcmy>t%§E?&§w%ﬁf
HY, 4FHOMBICHIET B EEZLNEY,

VUl o> G 0E 4 > Th' O35 & O E e Wk R
[(-L)M], [(-L)(-LH):M] RO [(-LH)M] T 57, i
B A 4 v BEEIFET DL, FERICRAERES R
Z)zm‘

43 BERFHEADERA I ORE"

BAMES S TF2REMET D4 3 ) RIS L — MY
BgiZ zr(Vv) 23535 L, Th'" OYED L9 RERD
FERITAERET, KXo L) KB A + >~ L ORE
B T3k & LTRAET 5.

Zr'" +-LHy = [(-L)Zr(OH)o] +4 H’ (15)

Vo 72 AW L7z Ze(IV) (&, 0.1 mol dm™* LU R
PERE TG L 2T, EEMICEEINTWS LN
BYZENTED

OSSR, MRV IAR Tl
TA F v 5ZmI, mEEE T (X7 )i
I 7 v LA 4 W5 T 5 (Fig. 8).

(R (16) ) 12fE-
WoT

[(-L)Zr(OH)s] +F +H' = [(-L)Zr(OH)F]  (16)
[(-L)Zr(OH)y] +F +K*

= [(-LYZr(OH).F] K" (17)

—J5, HEMmHEmh TR0 L H i
DIz, 7yt A + VIEBET 5.

MRS %72

[(-L)Zr(OH)s] +OH +K’
= [(L)Zr(OH);] , K" (18)
FOREIE, 2:1 THh~72 Zr-MIDA $1k & 12IZH L
THY, PAEZ pH THIMWTRER 7 v LW 1 &~ O
HHIE V) ZENTED.
FNVAFLY-VEANRYEUREMET LI L -
NN & oF T ER D, T RRIICIZIZIZE URER
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43 DOESTEEKIE, BAF Dra~ k75 7508 Fig. 10 Plot of log k' vs. pK. for benzoic acid deriv-
. v atives
IBUBEEME LTHHVE I EATE L, MHE A : . -
. . []: those having an OH group at an ortho-position
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NaF A F 3RSV R L, @O
R & 1357 B R EE R L7z,
Fig. 9 \ZI3/K & i BEA & U T LA MRl 5 16 & Oy

L, 200 nm TEIMEHM L2 EoO 70~ M 7T H0D—
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BHEAR O pK, OMIZIE, Fig. 1010 @ TRT LI %4
MBS H 2. ALVEFINEOFIL Ml FaFx
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AL A F T L TE Rt TT VI = AN e E
NDEHHAETL, 7y ) Em L THEIL L 72,
52 ENTET.

5.2 i1 A D7 RF 7

VUi O 48 A 4 > o~ A 7121k, EDTA % CDTA (&
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G AR ZOFEH MO TR E LTOT vt A * >~
BERTHIENTE.
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