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Differences of adsorption property among the
same kind of strongly basic anion exchange
resins for trace elements. Tsutomu FUKAsAwaA,
Takeshi YaMane*, Shoji KosavasHr** and Ryoji
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of Engineering, Yamanashi University, 4-3-11, Takeda,
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Differences in adsorption property were studied

among the same kind of strongly basic anion exchange
resins, i.e., Diaion SA 100, Dowex ! and Amberlite
CG 400, using some trace elements. Adsorptivities
of chloride and iodide ions, as strongly adsorbed
elements, on those resins were examined in strongly
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alkaline solutions, and vanadium  ion as an weakly
adsorbed element in a H,SO,~H,0, medium. Signi-
ficant differences were observed among D, values of
those elements obtained by use of the resins of differ-
ent manufacturers. A considerable difference was
also observed between elution curves of vanadium by
use of different lots of resin from the same manu-
facturer. It is shown that sufficient care must be
taken in the use of ion exchange resin for analytical
separation and/or concentration of elements.
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MLtk LWL EET5.

(B) fEAKERER 7 v 7 & THAK LICBRRET 5.
(C-1) JREEAKEF LY wa®inz T (20g/1), 30 4
RIMBGR I Ui IR T 5.

(C-2) (C-1) T#HZE L H-AA ALY v Rz
T (10g/l) KT 5.

DEvFhofhadd, ERZPLK 25mmHg  HE
T, £ 50°C cEHE L, gig@oThLh 10 % %% T
fe.
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3.1 FEFILFZE M FROTHPDIT

MR H-AA RUERCRIHETHER L H-
AA TEEhBK, 7Tt vVRUOBHE A7 a< + 7
574 —THMLERY, BREER (k) O &
{1z, Table 1 wRL%. Table 1 XL LS
Z, (AYE#EX: (C-2)F X b, 74+ v BRI

BBARLILT, K49X 0.01%, € i1x 1x10-8S cm-! @
Table | Gas chromatographic analysis of impuri-
ties in acetylacetone (H-AA)

Distillation H,0 CH3;COCH; CH3COOH /S cm™!

Commercial
H-AA 0.03~0.04f 0.02~0.04 0.03~0.05 8.7x10-7
(A) 0.01 N. D. N. D. <l x10-8
(B) 0.02 <0.00g <0.004 8.1x10-8
(C-1) 0.04 0.0!1 0.02 2.2x10-7
(C-2) 0.01 N.D. N.D. 2.6x10-8

Treated with (A) CaH,, (B) CaSQ,, (C-1) NaHCOj; and (C-
2) P;0s; £ @ Electric conductivity; N. D.: Not detected;
t Values in v/v %
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H-AA B2 L CE . BRACFWIEBE & LTo
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Table 2 Solubility of salts in acetylacetone

at 25°C
Solubility
Salts

/100 ml M
NaClOy 14.2 1.16
Et¢NBr 0.56 0.027
BuyNBr 36.8 1.14
Et4,NC1O4 1.48 0.064
PryNCIO,4 2.72 0.095

0.IM o TBAP %S HEME L Lic H-AA BED
BfiR—Fr 27574 —REITHBABRY Fig. 1 ©
U7, milRdEsk H-AA T, Fig.l(@) WiRLEX
51, —1.0V fhEc Ao B »Bhi. b
W% HRY & Ui Freiser 509 CZY L1z H-AA
DBEL, Fig.1(b) RLL XS CBAEROREM
HkEL, X, it 6.9%x10-8S cm—! TH-7. LI
B (A) Xt (C-2) EBETHEHE L H-AA ofER
1z Fig. 1(o)THH, *—5r 77 7MW TRBHREZ
NTBZ LN Dot [FRTTRER BRI HE-H
HEBEEBERC S LT TAEEHTIE (—0.2~
—2.25)V,Fig. 1 RIZ/RLTWwigwdy, #IERSERT
12(+0.9~—2.35V Th - 7. & OEMEIL, N, N-
CRAFNRAALAT I FRT7E=1+Y 2 (AN) /&0
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Table 3 Physical properties of acetylacetone and other organic solvents

Acetylacetonel? Acetonel?> Ethanol!3> 2,2, 2-Trifluoroethanol13
Boiling point (°C at 760 mmHg) 140.5 56.2 78.4 73.75
Refractive index 1.45178 (18.5°C) 1.3590 (20°C)14 1.360 1.291
Density (g cm~3) 0.9753 0.7850 0.78511 1.3826
Viscosity (cPtt) 0.6941 0.3040 1.084 1.78
Dielectric constant 27.20% 20.70 24.33 26.67
25.7 (20°C)
pK, in water 8.92 — 15.9 12.37
Values at 25°C unless otherwise stated; t This work; 1t 1cP=10-3N m-2 s

] I
0 1.0 2.0
—E/V vs. Ag/0.1 M AgClIO, (H-AA)

Current-potential curves in 0.1 M tetra-
butylammonium perchlorate-acetylacetone
(H-AA) at the dropping mercury electrode

(a) Commercial H-AA; (b) Distilled H-AA by the
Freiser method?’9; (c) Distilled H-AA in this study

Fig. 1
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Table 4 Ion association constants of alkali metal salts in acetylacetone
and other solvents at 25°C
Salt H-AA Acetonel’ ANID Salt EtOH!8 TFE!®
LiC1O, 147 (1090) 1680 20 LiCl 24 193
NaClO, 108 (262) 641 21 KCl 95 121
KCIO, — (242) 307 28 CsCl 158 77
H-AA : Acetylacetone; AN : Acetonitrile; TFE : 2,2, 2-Trifluorocthanol; ( ) Values for trifluoromethanesulfonates
R & A NK VY pKa~T OFEE ThH &= L
RItbaRd bht. chboAk VO pK, {EIZIE 500—(1)
e b EBETHD AN 19 R EXTPAILR T
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Fig. 2 Relation between ion association constants
(Ka) of
crystallographic radii (r,~) of anions

tetrabutylammonium salts and

@ Acetylacetone; O 2,2,2-Trifluoroethanol!3);
@ Acetone20; (1) Cl-; (2) Br; (3) I-; (4) ClO4-
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Purification and properties of acetylacetone as
a solvent for electrochemical studies. Taitiro
FujiNaca*, Satoshi Okazaki, Ikko Sakamoro, Kaoru
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Masupa and Heung Lark Lee** (*Department of
Chemistry, Faculty of Science, Kyoto University,
Kitashirakawa-Oiwakecho, Sakyo-ku, Kyoto; **De-
partment of Chemistry, College of Liberal Arts & Sci-
ences, Kyungpook National University, Taegu, Korea)

The purification method of acetylacetone (H-AA)
has been developed for use as a solvent in electro-
chemical studies. The commercial H-AA, which
contains water, acetone and acetic acid in the range
of (0.03~0.05)v/v 9% as determined by gas chroma-
tography, was purified by shaking with calcium
hydride, followed by distillation under reduced pressure
(at ca. 25mmHg and ca. 50°C) in the nitrogen gas
atmosphere. The electrolytic conductivity, dielectric
constant and viscosity of the purified H-AA were 1X
10-8S cm=-1, 27.20 and 0.694 cP at 25°C, respectively.
The water content of the purified H-AA was. ca. 0.01
v/v %, but acetone and acetic acid were not detected.
Perchlorates of lithium, sodium, and tetrabutyl-
ammonium (TBAP), and bromide of tetrabutyl-
ammonium are soluble in H-AA to the extent of
more than 1 M. The useful potential range in 0.1 M
TBAP-H-AA is (—0.2~—2.25)V at the dropping
mercury electrode, and (+0.9~—2.35)V at the
stationary Pt microelectrode, »s. Ag/0.1M AgCIlO,
(H-AA). From the conductivity measurements, it is
found that alkali metal ions are not strongly solvated
in H-AA as in the case of acetone and 2,2,2-
trifluoroethanol (TFE), and that their salts form
contact ion-pairs. - On the other hand, small anions
such as Cl- and Br- are solvated to a great extent
due to the effect of the enol form of H-AA, and,
thus, the ion-pairs of tetrabutylammonium halides in
H-AA are found to be solvent-separated like those
in TFE. Thus, the solvation of H-AA towards
cations and anions is very similar to that of TFE
which is nearly isodielectric to H-AA and known to

solvate anions very effectively through hydrogen
bonding.
(Received Nov. 20, 1979)
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