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On-line reagent generation method affords great advantages to flow analyses: it 

enables the application of highly reactive (thus unstable) or poisonous reagents which 

are impracticable under normal analytical condition, because the processes from 

reagent generation to its use can be done in short time in (semi-)closed flow system 

isolated from the atmosphere. This paper reviews on-line reagent generation 

methods and their application to flow analyses such as FIA and HPLC. The 

reactions for reagent generation were described by classifying them into three 

categories: 1) chemical reaction including that a t  solid phase reactor, 2) 

photochemical reaction based on W irradiation and 3) electrochemical reaction using 

flow-through electrolysis device. 
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Fig. 1 Flow scheme for nicotinic acid determination, cyanogen chloride method (Ref 1) 
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Fig. 3 Dioxetane CL based on photochemical 
generation of singlet oxygen (Ref 9). 

Table 1 Comparison of dioxetane CL detection 
limits (S/N=3) and UV detection method (Ref 9). 

Analyte Detection limit iM) 

Anthracene 
9-Acetylanthracene 
1.4-Dinitronaphthalene 
1.4-Dibromonaphthalene 
1.2.3.4-Tetrachloronaphthalene 
Phenanthraquinone 
2.2'-Dibromobiphenyl 
4.4'-Dichlorobiphenyl 
Rose Bengal 
1,s-Dinitroanthraquinone 

CL 
detection 
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2.0x lo-'! 
5.0X 10-7 
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1 . 5 ~  lo- '  
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U V  detection 
( A  > 260 nm) 
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Fig. 4 Experimental set-up for HPLC - dioxetane chemiluminescence detection (Ref 9). 
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Fig. 7 Block diagram of the LC-CL system with on-line electrochemical reagent generation 
(Rets. 17,18). E.C., electrochemical flow cell (-600 mV); mobile phase, acetonitrile-10 mM 
carbonate buffer of pH 10.5 (27:73, vtv); catalyst, 1 pM microperoxidase in 10 mM carbonate 
buffer (pH 10.5). 
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Fig. 8 Flow-through electrolysis device 
for Co3+ generation (Ref. 23). 
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Fig. 9 Schematic diagram of PI-CVAFS system for total mercury determination (Ref. 23). 



4-3) ĈT$̂ {ffî ~Â >̂ M~̂ is5ciifrfilB!̂  
Z#69 ~A(Cr2+)4;^Wif4A Z ÎTfe1?, Cr3+ + e = Cr2+ 
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Fig. 10 Schematic diagram of the FI-electro- 
chemical hydride generation system (Ref. 34). 
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Table. 2 Operating conditions for the FI-EC 
-HGAAS system (Ref. 34). 
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Fig. 11 Schematic diagram of the thin- 
layer electrolytic flow cell (Ref. 34). 
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