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A Study for the Rapid On-Site Detection Kit on the
Measurement of Nutrient Phosphorus at Environmental
Process Area (1)

Jae Seong Rhee and Young Seung Kim

Division of Environment or Engineering Process, KIST
Sungbuk-gu Hawulgok—dong, Seoul, 136-791, Korea

The on-site detection kit by means of colorimetry was prepared .as PO43--P(1),
PO43--P(2) and PO43—-P(3) for environmental process in the field. The feasible wavelength
range of present system in conjunction with real sample from stream, river or play a lake has
been shown 600~750 nm under the examination of standard spectra. The correlation

coefficient(R) between analyte concentration and

absorbance was satisfactory for accurate

on-site detection kit showing over 0.989 during whole experimental cascs. The comparison
with ion chromatograph for labmade on-site detection kit has shown very promising results as

0.85 to 1.18 on the ratio of final analysis.
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Fig. 1. The reaction mechanism of orthophosphate
with molybdenum blue under the help of
reduction process with ascorbic acid.

Fig. 2. The photographic result on various con-
centration of orthophosphate by means of
lab-made on—site detection kit. Top photo
represents for standard solution between
00lppm and 100 ppm orthophosphate
include ‘blank solution. Middle or bottom
photograph include same range of ortho-
phosphate in 35 % NaCl or interfering
ions including ammonium, nitrite and
nitrate respectively.
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Fig. 3. The UV/VIS spectra of orthophosphate at 0.01, 0.05 0.1, 0.5, 1.0 ppm as phosphorus with
labmade detection kit after 10 min. reaction. The scan rate was 120 nm/min. with slit width 0.8

nm by Perkin Elmer Lambda 19.
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Fig. 4. The standard calibration curve of orthophosphate with lab-made on-—site detection kit at 660
nm. Circle indicates the result from pure standard solution. Square and rhombus represent for
the results with 35 %6 sodium chloride or interfering ions repectively.
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Table 1. The comparison of results between lab—
made on-site detection kit and ion
chromatograph for the determination of
orthophosphate from waste drainage at

stock farming. (unit: #g/mL)
Method Lab -made Ion
Sample detection chromato-  Ratio
D kit graph  (A)Y/(B)
(stock
(A) B
waster water)
1 100 108 0.926
2 75 & 0.882
3 100 &5 1.176
4 ™ 64 1.172
5 100 117 0.855

* The high concentration of analyte has been measured
by taking advantage of reaction kinetics.

* In the analytical process with lab-made de- tection
kit, the color between two standard solution has
compromised as middle concen- tration.
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