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In flow injection analysis (FIA), it is very important to develope novel chemical and /
or pret:r_eatmeilt devices as well as new sensing systems and new chemical reaction
systems, for advancing chemical analyses. In this paper, several intelligent devices, in
which specific chemical reactions can be caxried out on-line with high efficiency and high
precision, are reviewed with respect of the enhancement of SPARS and ZEC; SPARS
means “Sensitivity and Selectivity, Precision, Accuracy, Rapidity and Simplicity” , ZEC

“Zero Emission Concept” . Devices for oxidation / reduction reactions, photo reactions,

gas diffusion, solvent extraction, chromatomembrane and acx:elerauon of a precipitation

reaction are referred in this) paper \
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Fig.1 Schematic FIA diagram for the determination of
nitrate

CS, carrier solution (EDTA + NHCD; RS, reagent
solution (sulfanilamide + N-1-naphthylethylenediamine);
P, double-plunger micro pump (each flow rate : 0.5ml
min™); S, sample injector (100ul); Red.C, Cd / Cu
reduction column (Zmmi.d. X 10ecm); RC, reaction coil
©.5mmid X 2m); TC, temperaturecontrolled bath; D,
detector (540nm); R, recorder; W, waste.
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Fig.2 Flow signals for the calibration graphs of nitrate
and nitrite
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Fig.3 Correlation between the results obtained by FIA

method and JIS method for the determination of nitrste

ionin river water samples.
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Fig4 Schematic FIA diagram for the determination of
nitrate and nitrite by photo-reduction method

CS, carrier solution (EDTA +phosphate buffer); RS, reagent
solution (sulfanilamide + N-1-naphthylethylenediamine); P,
douhle-plunger micro pump; S, sample injector ; PR, photo-
reactor; BP, by-pass tubing; RC, reaction cail; D, detector
(540nm); R, recorder; W, waste.
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Fig.5 Flow signals for nitrate and nitrite
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9), river water sample [NO,, (1.00£0.01) X 107M, NOy,
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10), tap water sample [NOy, (1.40£0.00) X 10°M).
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Fig.6 Effect of UV-irradiation for the phato-decomposition of
phosphorus compounds
(8), Jamp on; (b), lamp off
A, orthophosphate; B, glucose-14 phosphonc acid; C, glucose-
S-phosphoric  acid;, D, nbose-&phowhonc acd; E,
riboflavine phosphate(Na salt); F, "« -glycorophosphate
@Na salty G, Il-aminosthylphosphoric acd; H,
methyltriphenylphosphonium bromide; 1, AMP; J, ADP; K,
ATP; L, sodium diphosphate; M, sodium tripolyphosphate.
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Fig.7 Correlation between the results obtained by the
proposed photo-decomposition method and the heat-
decomposition method

y=0.8797%-0.0325 (r=0.9986, n=16).
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Fig8 Gas diffusion unit*

1, carrier solution inlet; 2, reagent solution inlet; 3, ferrule;
4, porous PTFE tubing; 5, glass tube; 6, reagent solution; 7,
carrier salution; 8, O-ring; 9, carrier solution to the waste;
10, reagent solution to the spectrophotometer.
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Fig9 Schemafic diagram of a flow system for the
determination of ammonium ion

CS, carrier salution (0.02M NaCH); RS, reagent sclution
©@.5X 10°M Cresol Red, 4 X 10°M HEPES, pH7.0; P
double-plunger micro pump {each flow rate : 0.5ml min™); S,
saraple injector 00WY); RC, reaction coil (0.5mmi.d. X 1m);
GD, gus diffusion unit; TC, temperaturecontrolied bath
40°C); D, detector (550nm); R, recordsr; Wi, carrier
solution waste; Wy, reagent solution waste. '
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Fig.10 Segmentor(a) and phase separator(b) used for solvent
extraction /FIA
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q. W
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Fig.1l Double-membrane phase separator®
W,, W, aqueous phase waste; Wy, organic phass; MF,
MF,, microporous PTFE membrane.
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Fig.12 Chromatomembrane cell®
Microporous PTFE membrane
BHH Biporous PTFE block..
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Fig.13 Schematic FIA diagram for the determination of
sulfate ion

CS, carrier solution (#,0); RS, reagent solution (barium-
DMSII); P, double-plunger micro pump (each flow rate :
0.75ml min®; S, sample injector 200D); CEC, cation
exchange resin column (2mmid X 10cm); RC, BaSO,
immobitized glass beads reactor column@mmid X
10em); D, detector (662nm); R, recorder; W, waste.
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Fig.14 Flow signals for the calibration graphs of sulfate
A, sample volume, 50l;

[SO % /ugmi? a,0;b, 2; ¢, 4;d, 6; ¢, 8;f, 10

B, sample volume, 200pl;

[SO2]/ugmi?, g 0;h,04;1,08;),1.2:k,16;1,20.
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