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The determination of anionic, cationic and nonionic surfactants in aqueous solutions is very important 
in the field of  processcontrol of surfactants, monitoring of environmental water and so  on. This review 
summarizes methods for the determination ofanionic, cationic and nonionic surfactants by the flow injection 
analysis based on colorimetry, fluorimctry, atomic absorption spearometry, mass specirometry, 
chcmilumincsccncc detection and electrochemical methods reported in the period from 1984 to 1995. 
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/T-$o L&,/:k '0 ) 4 XG'f&a LTL L 1, aluminium body; 2, capillary flow cell made of Pyrex 
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Fig. 7 (a) Verlical nad (b) horizontal corss seclional views 
of the flow cell 26'. 

MS; machine screws holding aluminum holding blocks HB, 
"I": FTFE lube, PD: photodiode, S: sbls composed of razar 
blades RB, FO: fiber optic 
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Fig. 9 Extraction-FIAsystem for benzalkoniiim determination"' 

it"" 6 o %%% k L T\ RS,  f i  & 0.1 m M  4--=- CS: phosphate buffer solution (pH 7.5); RS,: 1x10"' M quinine standard 
solution; R&: 5x10"' M BPB in buffer solution; OS: 1.2-dichloroelhane; *@a%, RS&\G.lO ~ M B p B ? % % & i % d % g  Rl:mixingcoil(0.5mmi.d.x 
0%); Ri: reaction coil (0.5mm i.d.x lm), R,: exirackion coil(0.5mm i.d.x 

0.25 mLrnil~'Ti^%?& ;, S A  L//'<J^H?Â¤?& 4m), I&; backpressure coil (0.5mm id. x 3m); SG: segmentor; PS: phase 
separator, D: spectrophotometer; P: pump 

- 34 .'b&fflL \TO& : : Tu Fig.10 t . = ~ - $ ~ f O f f i ~ @ ~  Fig. 10 Phaseseparatorswith microporous PTFE 
membrane3" 

Â¥^fflbTla <>V~L/3~9L@!@f~20-150  pM 

(Or(S{<ff$a 2 ̂1,f:4 $ )&-&{$a=@ 7 )b Fig. 11 Schematic diagram of the flow sys 4 J  tern for the 
determination of quaternary ammonium salts . 

(5x10' M TBPE - H in dichloroelhane), P, pump (flow 
rate, 0.8ml min"), S, sample injector (sample volume 
140~1) , R, reaction tubing (0.5mm i.d. x 2m), PS, phase 
separator, FC, thermo-controlled micro-scale flow cell , 
D, speclrophotomelric detector, T, Ihermo-controller, 
Rec, recorder, NV, needlevalve, W waste. 



PUMP 

Fig. 12 Manifold for the determination of cationic surfaclants"' . 
All lubesare of tcflon (0.5mm i.d. except where otherwise slated). Ssg, solvent segmentor, PS, 
phase separator, W, waste, flow rates i n m l  min ' 



M 0-tf 7 4 -7 a7 2 E r . 9  A Fig. 13 ~chematic  diagram of flow system4" 
CS, carricr solution(water); RS: reagent solution, [ 2 . 0 x l 0 ' ~  

^ l O > ~ f i h q f l & r %  6 ^ O-A'fife~%ffi%ffi% fl:] M TDPE, 0.02% Triton X-100, 0.2M acclale buffer (pH 

b%t^OTf^'iET&SC 4.0) 1 ; P: double plunger pump (0.8ml min"'); S:sample 
injection (120pl ), RC: reaction coil (0.5mm x lm); D: 

27':. & k P  I & ,  BSl%@~kE-Y $ >B:%EI detector (Soma S-3250,605nm), R: recorder, W: waste. 
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Fig. 15 Flow -through typePVCmembrane 
electrode detector 

A: Ag-AgCl electrode, B: PVC sensing membrane, 
C: inner solution, D: electrode body 
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Fig. 16 Schematic diagram of flow sysytemfl) 
(a )  without column;  (b) with co lumn .  
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