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The thin-layer chromatographic behavior of a lanthanum-alizarin complexone (ALC)-fluoride
complex was investigated with particular interest being paid to the separation of the ternary com-
plex from La-ALC. Although the spectral shift of the La-ALC chelate upon binding to the fluo-
ride ion is widely used for the spectrophotometric determination of fluoride ion, there do not
appear to be any reports on thin-layer chromatography (TLC) for the ternary complex (La-ALC-
F). In this study, it was found that when developed with 60% ethanol on a Cig-bonded silica
thin-layer plate, the ternary complex was easily eluted, forming a sharp band. Conversely, the
La-ALC chelate was immobilized at the spotting position as a fleck. Furthermore, when a
bluish-purple band was separated from a reddish-purple fleck, the ternary complex faded in a
few minutes, whereas, when the band remained inside the fleck, no fading took place. These
results are interpreted in terms of the dissociation of the labile complex caused by separation
from the excess reagent. Consequently, the concentration of the La-ALC-F band across the
center of the fleck provides a sensitive visualization of the fluoride ion down to 0.1 ppm.

Keywords : fluoride ion; alizarin complexone; lanthanum; Cjgbonded silica; thin layer chro-
matography.
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Fig. 1 Reflective spectra for La-ALC-F on the ODS
plate

Volume of sample loading: 0.1 cm®; Sitting time: 30
min ; The compositions of the initial sample solutions :
Iﬂ{46 eﬂmnol25A --—: ALC 1 %10 *moldm™%

ALC 1x107" rmﬂdm ,La 1% 10° “mol dm "’
—_ ALC 110" moldm™® La 1 10™* mol dm™", F
1.83% 10 * mol dm™®
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Fig. 2 TLC development. Developing solvent: 60%
ethanol

EREMBITRATAILIZEI LY (Fig. 2, 2). 2O
EHABREICBENT, ROBHESNLKRETT vIkA + >~
VX =TIV FELTCEBRBNTES, HETH7
¥ MJJ L% Fig. 3ICRT. RERNAEHEIZIRED Y —
A (04%50mm) ZAHAVWTTL—FLOEBAXY + %
N FIHLTEELEICERLA. BRICE 2HBRHTHR
3 0.1 ppm THo7:.
BILBFALZEDTIDONY FEHDO LGS D &
(Fig. 2, b), BIL L7y FOFRBNFEMCRET 2
BEVARTHE) £ ) BB IR ZoBEIE, RET
" »5 LaALC (FREBOMHERAFEY b) o5l Ihs S
L2 5T, La-ALGF $EADMEENHETT2HH L LT
HHAINDE, —BRICEMEOKFEAETIE BRI LE
SRERIBONLV/ADIC, Fig. 2, bIZBIFE EHDN
YFOBEET VY M AT —IlLoTEMT B2 LIZE
BTHo/. —FH, Fig. 2, aDNY FUE, v4bbif
FRAERET T LAALCF DEGBICEBELIIRE S
¥, Fig. 3O¥— 2 3KXETH5B. %, LaALCF 8k
ARy PERFCRBALAEEZIC, VY PAMY—T
BHERTEETH B4, WIRTIE, 2Ky MBS L EFD
La-ALCF $8t6/N Y F L DFMIZik#K (La-ALC) RU#E
 (ALC) OV — U HFERETE L. L7255 7T, La-ALC-
F SithDfRREIX, La-ALC, BIZALCANEHTLTWVD S
LHGHBH., TOLHBERRAELOHEIZE>T, WK
THESICBE LG5 5B OB R & — IV CEEIE £ 12
REET ZHROTMBIZONTIE, ThETILENOHE
FlIR S kv,

EEEE LTOBATI, BEEUB~NDEREICEEDT

Distance / mm

Fig. 3 Densitogram for the La-ALCF band

The compositions of the initial sample solution: F 0.8
ppm, Alfusone® 15 g dm_s, ethanol 25% ; Volume of
sample loading: 0.1 cm’; Sitting time: 30 min ; Devel-
oping solvent: 60% ethanol; Scanning beam size:
0.4 X 5.0 mm; Development position of the ternary
complex is shown in Fig. 2, a.
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