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Flow Injection Methods for Boron Determination 
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Department of Chemistry, Faculty of Science, Okayama University of Science, 

1-1, Ridai-cho, Okayama 700-0005, Japan 

Boron is one of the most difficult elements to determine quantitatively and sensitively, 

This review summarized the methods for the determination of boron by flow injection 

analysis based on colorimetry, fluorimetry and methods combined with inductively coupled 

plasma atomic emission spectrometry and mass spectrometry. 
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Fig. 2 Operating principle of the configuration designed for the determination of boron by the 
azomethine H spectrophotometric method.19 R,, reactor, R2, connecting line to the detector. Each number 
corresponds to a given tubing as indicated in both figures. 

~ ~ . ^ ^ ' ~ & ^ & i - m e w - j . ,  ~ - f f c ~ a c f c B s ~ a s - L T % ~ f c ~ s L T t g ,  

FIA-2ZA*SDfl?!?BTfoS. W L f t i a ,  IIIfftW%I^Y/mffiMffl-'t-SSE%, 

~ % F I A W Y ~ f l + i & M E ~ . ^ f e .  ~henP,~"U,  k@q<ff%r>%%zB-f-Sk&K, 

80Â°CD0 l M l f i S ^ % ^ S S - t t S Y ' r 2 & f f l & ,  ~ I - l i ^ S ^ % ~ E f i i a B ~ f f i ~  

ffl&-arT^m&*t-i@fflLTt. ?L-C. /~II~-~Â¤Â¥!X~!~&X.SZ>~'-~ ' '  3 & F I A ^ ' S A L T  

l d 3 ~ i ~ 5 I ^ ~ O M S ~ @ I J Z L T t C F i g .  3 ) .  X, P e r e ~ i a ~ ~ ' I 2 ,  Fig. 4!~Z-' t-J;5f~, 

k.0,  ~ ~ ~ ~ ~ Z ' < ~ ? @ % ~ D % ~ > Ã ˆ & $ & ~ S F I A % ~ S ' % ~ L ~  t<if#&50Â°COE7J<20m 

^^Â¥^ib-G^II&ttfflL -fe^~- /̂f/l̂ -f.t^^gST- îî , =!2r-3.-̂ ftiiJ 
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Fig. 3 Flow injection manifold for (he direct introduction of solid samples.") ( A ) Leaching position: 
the leaching carrier circulates through the plug of solid sample treated ultrasonically. ( B ) The leaching 
carrier containing the analyte is inserted into the general carrier, C, and later merged wit11 the reagents. 
B 1 M, buffer / masking solution; R , reagent solution; C, carrier; S, sample cell; UP, ultrasonic probe; DB, 
debubbler; W, waste. 

Fig. 4 Schematic diagram of the manifold used for the determination of boric acid in sellfish.") 

SV, switching valve; Rl, reactor 1; R2, reactor 2; filter 1, wool filter; filter 2, cellulose filter. 
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Fig, 5 Flow systems te~ted.~)  P, pump; CS, carrier solution; RS, reagent solution; AS, alkaline solution; 
S, sample injection valve; RC, reaction coil; SF, spectrofluorimeter; R, recorder; W, waste. 
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7'/b&7< &T& f iH&4ppm%Tig[%@%L, & ttj PR%l3.O. 34ppmTfeo-k.  X, Blanco 

hZ5)a, r ~ - ! ^ ~ i ^ ~ s ~ ~ : / 7 - * ~ ~ ~ : i ^ ~ w 5 - ~ - r s ~ ~  LT, WL%^ 

* f i f i f e i ~ S ~ % ~ y * * O f B l f l $ ~ ~ f e % @ % L ,  fifil^qrOO. 3-0. 7ppm 

D^'^S'^fiL-O%. 

PUMP 
-n 5 

Fig. 6 Schematic diagram of flow injection system.24' ( 1 ) deionized water at 1.40 ml min"'; ( 2 ) 1% 
( whl ) EDTA solution at 1.40 ml min-I; ( 3 ) buffer solution pH 7.5 at 1.40 ml min-I; ( 4 ) 2 x lW3 M 
Alizarin Red S solution at 1.40 ml m i d ;  ( 5 ) sample injector ( 250 p 1 ); ( 6,8, 10 ) mixing points; ( 7,9 ) 
mixing coil ( 200 cm x 0.8 mm i.d. ); ( 12 ) spectrofluorimeter; ( 13 )recorder; ( 14 )waste. 
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