
J. Flow Injection Anal. , Vol. 12, No. 2 (1995) 

How-injection titration using reaction with buffer solution 

Toshihiko IMATO 
Faculty of Engineering, Kyushu University, Hakozaki, Higashi-ku, 

Fukuoka 812 Japan 





~ ~ ^ W H I ~ ( ~ ~ Ã ˆ S % < ~ A C ~ ~ Â ¤ Â ¥ G ~ ^ S E  
Fig. 3 Theoretical calibration curves for acids based on 

caT, 8Ãˆ ~ O B ~ @ ~ ' B C ^ & ~ H B W  potdometric detection (Eqs. 6 and 7) 
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Fig. 4 Flow system for detemination of concentrated acids and bases and calibration peak of phosphoric acid 
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Fig 5 Flow system for detemination of amino acid and calibration peaks for glycine 
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Fig. 6 Flow system for determination of total alkalinity in nonaqueous solvent and 
calibration peak of tfioctylamine in ethanol 

Table 1. Sensitivity to arnines 
Sensitivity* (mV/mM) 

Amines and apparent Bufferw*: bulyrnte monochloro- dichloro- trithloro- 
dc." buffer acelatebuffer acetatebuffer acetate buffer . - 

apparent P&'* 8.1 5.8 4.2 
of buffer acid 

2.8 

9.1 8.1 6.8 6.8 6.8 
8.8 7.2 6.7 6.8 7.0 
7.5 4.4 6.7 7.0 7.3 
8.2 5.8 6.8 7.2 6.6 
7.4 4.1 6.0 6.1 6.1 
7.4 4.2 6.4 6.6 6.2 
3.4 ND ND 1.8 6.8 
2.4 ND ND ND 4.3 

C6H5N(CH3)2 2.2 ND . N D  N D  3.5 
*Sensitivity obtained by the glass-pH electrode detector. ** Apparent pKa obtained by (illation in &OH, 
* Buffer solution : 5 mM a d d - 5 m ~  tetributylunmonlum &of a&, 
Solvent: BOH, ND: not detected 

<Dl ~ L / T ~ & ~ ~ * f f i d ~ ~ % ~ f ? k $ f & < , - & ~ # & ~ ? A B ~ ~ S i ^  @) 95.3 * 1.4 93.4* L4 
54.8 2 0 . 1  5 3 . 0 2  0.9 

D@faJi. 7)b&-'JBoBa2s*fiflT35 % o & w F F L T b ~  B&c& lwIdm of5mMca3cm*- 

S 0 
5 mM CqCOOH containing 0.1 M UCI' 





Fig. 8 Spectrophotornetric detemination of metal 
ion by using metal buffer solution 
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Fig. 11 Flow system for selective determination of calcium ion and calibration peaks for calcium ion 
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Fig. 12 Flow system for determination of total water hardness and calibration peaks for calcium and 
magnesium ions 



Fig. 13 Flow system for determination of transition metal and calibration peaks for concentrated zinc ion 

Rare earth metals 
(200uL) 
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Fig. 14 Flow system for determination of rare earth metals and calibration peaks for lanthanum ion 



Fig. 15 Flow system for determination of magnesium ion and calibration peak for magnesium ion 
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Fig. 16 Flow system for deteminaion of zinc ion and calibration peak for zinc ion 
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Fig. 17 Flow system for determination of lanthanum ion and calibration peak for lanthanum 



ORP electrode detector 

Fig. 20 Flow system for determination of hydrogen peroxide and -, 

calibration peak for concentrated hydrogen peroxide 



'Pie. 21 Flow system for determination of residual chlorine and calibration peak for residual chlorine 
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Fig. 22 Flow system for determination of bromate and calibration peak for bromate 
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Fig. 23 Flow system for determination of reducing sugar and calibration peak of glucose 

Sample (140 )̂ 

430 mill*- 

Fig. 24 Flow system for determitiation of ethanol and calibration peak for ethanol 



Fig. 25 Flow system for determination of chromium(VI) and calibration peak for chroinium(V1) 



Egr = I?" - 59.1 log [Bf] WV. 2 5 V )  (25) 
Fig. 26 Flow system using brornination reaction 

EOKP = Eo" - (59.112) log ([Br,] I [B*-12) (26) 

Fig.28@(28);t̂ &Wia)Ã̂ -C&A -̂ ^Wt pig 27 Flow-through detector combined o& electrode 

.& 9&Bi-9S%vS!'aAfK~'&^i'~ft^o 4%%#Wtisf with bromide ion selective electrode 



ORP-BrISE detector 

u t 
mL/min phenol (200pL) 

Fig. 29 Flow system for determination of phenol and calbrarion peak of phenol 

5.0 x 104M Oldc add ethylester 

I l l  

Fig.30 Flow system for determination of bromine valueandcalibration peak of oleic acid . ' ' 

ethylester 
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- - Summary - - - - -- - -- 

The methodology of flow injection titration of acids, bases, metals and redox compounds 

using a buffer solution with respect to pH, free metal ion concentration or redox potential has been 

proposed and applications of the proposed method to neutralization titration, chelate titration and 

redox titration are reviewed. The method is based on detection of variation in a property of the 

buffer solution due to a reaction with a sample injected in the buffer stream potentiometrically or 

spectrophotometrically. pH buffer solution and a glass electrode are utilized for determination of 

concentrated acids and bases, total amino acids in the Sake (Japanese rice wine). pH titration in 

non aqueous solvent is applied to the determination of total alkalinity of lubrication oil and 

saponification values in food oil. 

The copper (II) ion buffer solutions consist of cupper(I1) and excess NTA, EGTA or EDTA 

are used for determination of total water hardness, calcium ion, transition metals, rear earth metals 

using a cupper(II) ion selective electrode. The Mg-PITA buffer containing the Calmagite indicator, 

the Zn-NTA buffer containing the Xylenol Orange indicator and La-EDTA buffer containing 

ArsenazoIII indicator are useful for photometric determination of Me, Zn2+ and La3+, respectively. 

Potentiometric determination of hydrogen peroxide, residual chlorine, bromate, reducing sugar, 

Cr(V1) and ethanol in alcoholic beverage are performed by using, Fe(1II)-Fe(II), [Fe(CN&I3'- 

[F~(CN) J4", Ce(1V)-Ce<iB) potential buffers and an oxidation-reduction potential {OW) electrode. 

The combined detector of the ORP electrode with a bromide ion-selective electrode is used for 

determination of phenol and bromine value of oils based on bromination reaction with a brornine- 

bromide potential buffer. 




