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A Study on the on the Constitution and Application of FIA
for Analyzing Phosphate

Jae-Seong Rhee, Hae-Jong Jang and Su-Won Lee

Environment & Process Technology Division, Korea Ingtitute of Science and Technology, PO. Box 131,
Cheonryangri, Seoul 130-650, Korea

FIA provides and supports high quality and production analysis and control systems for on-site water anal-
ysis and on-line monitoring for wastewater treatment. So FIA has been developed with a high quality mul-
tichannel peristaltic pump, an injection valve, a coiled reactor, and a detector such as a photometric flow cell.
The analytic principle of phosphate is the colorimetric method by ascorbic acid at 690 nm of wavelength. The
optimum operating conditions of FIA was observed 30 pL of sample injection volume, 2.25 mL/min. of flow
rate, 80 cm of reaction coil and 20°C of reaction temperature. Comparison with manual korean standard
method was carried out to evauate the accuracy and precision of FIA. As a result, good agreement and pos-
sibility for application to on-line monitoring of wastewater treatment process was examined.
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2.1. FIA 74
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Water bath 20°C
C 0.75mU/min. Wm Detector

690 nm
Reaction coil
0.5mm x 80 cm
> Drain

Sample loop 30 u/

Fig. 1. Manifold diagram of FIA system for the determina-
tion of phosphate(P).
C(carrier solution) : buffer solution
flow rate : 0.75 mL/min.
Rl(reagent solution 1) : ammonium molybdate,
antimony potassium tartrate and sulfuric acid in

water

flow rate : 0.75 mL/min.

R2(reagent solution 2) : ascorbic acid solution
flow rate : 0.75 mL/min.

S(sample) : flow rate : 0.75 mL/min.
Reaction coil : 0.50 mm(I.D.) X 80 cm(L)
Water bath temp. : 20°C

Wavelength : 690 nm, AUFS 0.050
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Fig. 2. FIA signals of phosphate based on the variation of
injection volume.
Standard solution : 0.20 ppm
Reagents : 0.032 M ammonium molybdate + 0.009 M
antimony potassium tartrate+1.15 M sulfuric acid
/0.32 M ascorbic acid
Reaction coil length : 0.50 mm(.D.) X 80 cm(L)
Total flow rate : 2.25 mL/min.
Wavelength : 690 nm, AUFS 0.050
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Fig. 3. FIA signals of phosphate based on the variation of
reaction coil length.
Standard solution : 0.20 ppm
Reagents : 0.032 M ammonium molybdate + 0.009
M antimony potassium tartrate + 1.15 M sulfuric
acid / 0.32 M ascorbic acid
Injection volume : 30 uL
Total flow rate : 2.25 mlL/min.
Wavelength : 690 nm, AUFS 0.050
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Fig. 4. FIA signals of phosphate-phosphorus based on the
variation of flow rate.
Standard solution: 0.20 ppm
Reagents: 0.032 M ammonium molybdate + 0.009
M antimony potassium tartrate + 1.15 M sulfuric
acid / 0.32 M ascorbic acid
Injection volume : 30 uL
Reaction coil length : 0.50 mm(.D.) X 80 cm(L)
Wavelength : 690 nm, AUFS 0.050
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Fig. 5. FIA signals of phosphate based on the variation of
reaction coil temperature.
Standard solution : 0.20 ppm
Reagents : 0.032 M ammonium molybdate +
0.009 M antimony potassium tartrate + 1.15 M
sulfuric acid / 0.32 M ascorbic acid
Injection volume : 30 uL
Reaction coil length : 0.50 mm(I.D.) X 80 cm(L)
Total flow rate : 2.25 mL/min.
Wavelength : 690 nm, AUFS 0.050
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Fig. 6. FIA signals of phosphate-phosphorus standard
solution.,
A:01lmg/L B:02mgL C : 0.6 mgL
D:10mgL E : 3.0mg/L F : 50mg/L
Reagents : 0.032 M ammonium molybdate + 0.009
M antimony potassium tartrate + 1.15 M sulfuric
acid / 0.32 M ascorbic acid
Reaction coil length : 0.50 mm(I.D.) X 80 cm(L)
Total flow rate : 2.25 mL/min.
Injection volume : 30 pL
Wavelength : 690 nm, AUFS 0.050
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Fig. 7. Calibration curve of phosphate-phosphorus by FIA.
Reagents : 0.032 M ammonium molybdate + 0.009
M antimony potassium tartrate + 1.15 M sulfuric
acid / 0.32 M ascorbic acid
Reaction coil length : 0.50 mm(I.D.) X 80 cm(L)
Total flow rate : 2.25 mlL/min.
Injection volume : 30 uL
Wavelength : 690 nm, AUFS 0.050
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Table 1. Comparison of the analytical results between FIA
and Standard method for phosphate-phosphorus
concentration of wastewater treatment system.

(mg/L)
Sample FIA result Korean standard {(A)/(B)}*100
No. A) method (B) (%)
1 2.03 1.94 104.6
2 2.05 2.07 99.0
3 2.13 1.94 109.8
4 1.82 1.83 99.5
5 0.28 0.31 90.3
6 0.36 0.37 97.3
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Fig. 8. Calibration curve of phosphate-phosphorus by
Standard method.
Detector : VarianA} Cary 50 probe UV-Visible
spectrophotometer
Cell volume : 5.00 mL
Path length : 1.00 cm
Wavelength : 660 nm
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