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Application o f  solid-phase spectrometry t o  flow analysis 
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A new type of FIA system, in which on-line detection with solid-phase 

retention of analytes is carried out, has been developed in the past 8 

years. The sensitivity enhancement is easily accomplished by increasing 

the sample volume introduced. Analytes present in the p.g-sub-ng kg-' 

range can be easily determined by using this system. The fundamental 

background and applicability are described. 
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a>!&^mSs&SffiWb&^e Fig. 2. Flow-through cell for solid-phase 

Fern andez$f5ft-?JW?1~ 2* spectrofluorometry. 
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(1) 

& ( 0 ~ k 3 & ~ & 6 ~  Fig. 3. Schematic diagram of the flow system: 
(a) single-line flow system; (b) and (c) manifolds 

O.S&#&KCt, BÃ‡ Imol dm-3 for flow injection analysis system. (A) pump, (B) 
six-way rotary valves for sample introduction, 

S & W ^ 2 - 4  rnol dm-3BJ3 (C) for coloring/fluorescent reagent introduction, 

( 0 - % t f f f l b l % t t ^ ,  !iI@m? (D) for desorbing agent introduction, (E) detector. 

~%%fl-<~>3aftI~tfc.5<^1~. 
(1) sample carrier solution stream, (2) coloring/ 
fluorescent reagent stream for manifold (b) or 

H w^w~<~_?'i$a^mkbfi~ their carrier solution stream for manifold (c). 
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Fig. 4. Color dewelopement profiles 
of hydrated copper(!l) for different D 
system5'. Sample: 0.17 cm3, 1 5 

of copper(il); carrier solution: 
(A) 0.005 mol EDTA, (B) 0.28, 
(C)0.070;and (0)0.014 mo! dmn8 
nitric acid; flow rate: 1.2 cm3 min" 

Fig. 5. Retention of components with different 
distribution ratio on a solid-particles column in the 

ugh csl!14): (a) mobile $has 
(b) stationary phase 





Table 1. Summary of flow methods by solid-phase spectrometry 

Ana- Coloring or Fluores- Mani- Detec- Ex Anal DL Sampl- 
lyte Solid phase cent agent folds tion* (nm) (nm) SR (ng) ing(h"') Ref 

(9 Introduction of color/fluorescence-developed solution 

Cr AG SOW-x2 
CU AG 50W-XI2 

QAE-Sephadex 
Dy CM-Sephadex 
Eu CM-Sephadex 
Fe AQE-Sephadex 
Nd AG SOW-X2 
P Sephadex LH-20 
Si Sephadex LH-20 
Sm CM-Sephadex 
Tb CM-Sephadex 

(il) FJA - - - 

A1 SP-Sephadex 
ClÃ bonded silica 

Be Dowex 1-X4 
Bi QAE-Sephadex 
CM* C18 bonded silica 
CN" QAE-Sephadex 
Cr AG SOW-X2 
Cu QAE-Sephadex 

Dowex SOW-X4 
F DEAE-Sephadex 
Fe QAE-Sephadex 

Dowex 1 -X2 
H,02 membrane filter 
Mo QAE-Sephadex 
P Sephadex Lti-20 

C,8 bonded silica 
Si Sephadex LH-20 
Sn QAE-Sephadex 
SO, Dowex 1 -X8 
V AG 1-X2 

diphenylcarbazide 
cu2+ 
PMPS* 

DY " 
EU" 

DPPS* 
bdd3+ 
moiybdate-MG+* 
molybdate-MG^ 
Sm3+ 
~ b - *  

-- - - -  

morin* 
SAPH* 
morin(immobilized)* 
Kl 
sulfanilic acid 
pyridoxal-5-phosphate 
diphenylcarbazide 
PMPS* 
PAN(immobilized)* 
Zr(IV)-Calcein Blue 
DPPS* 
NH4SCN 
Ti(IV)-PAPS* 
Tiron 
moly bdate/MG"* 
rnolybdate/ascorbate 
molybdate/i^* 
PCV* 
p-rosaniline 
PAMB(immobi1ized) 

AB - 
AB - 
AB - 
FL 350 
FL 395 
PAS 532 
A0 - 
AB - 
AB - 
FL 401 
FL 351 

FL 427 

'see Fig. 3. 
*AB: absorptiornetry; FL: fluorometry; PAS: photoacoustic spectrometry; PMPS: 4,7-diphenyl- 
2,9-dimethyl-1 .I 0-phenanthrorindisulfonate; DPPS:4,7-diphenyl-1 , I  0-phenanthrolinedisulfonate; 
MG*: malachite green cation; rnorin: 2',3,4',5,7-pentahydroxyflavone; SAPH: salicylaldehyde 
picolinoylhydrazone; CM: carbamates; PAN: 1 -(2-pyridy1azo)-.?-naphthol; PAPS: 2-((5- 
bromopyridyl)azo)-5-(N-propyl-N-sulfopropylamino)phenol; PCV: pyrocatechol violet 
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