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Flow Injection Analysis for aluminum using
2-(3-thienyl)-3-hydroxy-6-fluorochromone

Hiroshi NISHIOKA
Department of Materials Science and Chemistry

Abstract

A flow injection system is described for the determination of aluminum. This method is based on the formation of a
fluorescent complex with 2-(3-thienyl)-3-hydroxy-6-flucrochromone. The maximum wavelength of its excitation and
emission spectra are 408 and 460 nm, respectively. A 200 ul aliquot of sample solution is injected into a carrier (distilled
water) , which is pumped at 1.1 mi min™ . The reagent solution is prepared by mixing the chromone ethanol solution
(1x10*M) and buffer solution (pH 4.9) in the volume ratio of 10:1.  The reagent solution is also pumped at 1.1 ml mint.
Aluminum ion in the sample solution reacts with chromone in the coil (0.5 mm id. x 1 m) to form a fluorescent complex.
A linear relationship was observed between peak heights and aluminum concentrations in the range of 1.4 - 100 ng ml™. .
A routine sampling rate of 40 determinations per hour can be achieved by the proposed method.
Key words: fluorometry, aluminum, chromone, FIA.
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Fig. 1 Schematic diagram of the flow injection system,
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Fig. 2 Flavone or Chromone derivatives.
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Table 1 Fluorescent characteristics of aluminum complexes with flavone or chromone derivatives.

Derivatives Type X Y Aex /nm Aem/nm | Intensity ratio to 3H4’CF at pH 4
L1 1 F Cl 403 461 2,97
L2 1 Cl F 401 461 1.35
L3 2 Ci H 435 476 1.61
14 2 F H 433 474 2.14
L5 2 Cl Cl 441 486 1.13
L6 3 Cl = 411 461 2.24
L7 3 F - 408 460 2.66
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Fig. 3 Effect of pH on fluorescence intensity.
Derivatives: OL1; AL2; 0OL3; OL4; @L5;, AL6;, EL7
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Fig. 4 Effect of coil length and flow rate on peak height.
Flow rate (mimin'): @ 1.1; O 22; O 33; O 44; A 55

WTFROTEICBOTY, IAAEOEME L BICEABRECET AR LR, ARERIZER0DES &
DLRETHED A AVERTERBVEVOREE LV EEZ LN, IALESN 0.5 m OBEITIIFAS
D5 EOEYIELEAMBIT AHEMEERENR S %U L THo D), BELEE L THMERRENR 09%TH

NI | -El ectronic Library Service



Uni versity of Hyogo

24 REPORTS OF GRADUATE SCHOOL OF ENGINEERING, UNIVERSITY OF HYOGO No.58 (2005)

S 1 mDAANEEXZBELE. £, HERRTEILBECI D v=F—NV FOBBOBRELH DD,
FEIZHOWTH Ll mimint & L. :

33 REEARORE
KIZ, 2AAVEZ Inm, HEZ Limimin? & LESEORBEAROERICOVWTHEARL. BR% Fig. 5175
¥

250

w—h b N

[+] [<,] (o]

o [=] o
T T T

Peak height /mm

[44)
o
T

| 1 1 A L 1

0 50 100 150 200 250 300 350
Injection volume /pl

(=)

Fig. 5 Effect of injection volume on peak height.
Al O 40ngmi"; @ 80 ngmi™
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Fig. 6 Effect of volume ratio of ligand solution to buffer.
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Table 2 Effect of diverse ions on the determination of aluminum.

Tolerance ratio [lon]/[Al] Diverse ion
100 Co(I), Ni(IT)
50 Cu(1l), Mg(ID), In(I1I), tungstate, molybdate
10 Cr(VI)
5 Sn(ID), Fe(111), Ga(Ili)
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