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Automatic Total Nitrogen/Phosphorus Monitor TPNA-500

—Reduction of maintenance time result
from improvements of reagent formulas and a gauging method—
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Automatic Total Nitrogen/Phosphorus Monitor TPNA-300 is widely accepted by
the market because of its high reliability and low environmental load. TPNA-500
inherits its advantage and is enhanced its maintainability. Main improvement
points are two; one is an extension of reagents exchange term and another is a
gauge method less detection error due to line stain. In a case of waste water
measurement of foods plant, maintenance time could be reduced to less than
1/6 compared with TPNA-300. This reduction of maintenance time will contribute
to lowing of Life Cycle Costs™?.
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%2 ! Life Cycle Cost: Total operating costs from purchase to disposal.
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Figure 1 Outlook of TPNA-500
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Table 1 Principles and methods of TN and TP commercial monitors

ltems Decompotion uv Flow '?:::;Ztl
with 120°C | Oxidation | Injection e
Total Total Total
Measurement Phosphorus | Phosphorus | Phosphorus | Total
items Total Total Total Nitrogen
Nitrogen Nitrogen Nitrogen
Degradation 120C 55C approx. 700C
temperature ~95C 160°C ~800°C
Degradation R TS Normal 20 atoms.
pressure pressure
Total Molybdenum | Molybdenum Molg:)udeetmum _
Measurement Phosphorus blue blue COulometry
method
Total o o . Chemiluminescence
Nitrogen absorbance | absorbance | absorbance
) . 30 min. 10 min. 5 min.
Measurement time 60 min. ~60 min. | ~20 min. | ~15 min.
Reagents Need Need Need Not need
Catalyst
Representative pressure Ly Iar_np o Reaction cell
tight case | Reaction | tube, .
Consumables Combustion
heator cell heator ;
urnace
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Figure 3 Simulation and experimental results of degradation of peroxydisulfuric acid ion
((A)is a model case of temperature.(B)is results of a simulation(solid line)and an experiment(4))
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Figure 4 Sample gauge method of TPNA-500
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Table 2 Degradation efficiency of standard substances

Degradation efficiency
Standard substance of TP o me::;::;lem
Potassium dihydrogenphosphate 100.4% 100.0%
Sodium diphosphate decahydrate 98.7% 100.8%
Sodium phosphinate 101.8% 103.8%
Disodium hydrogenphosphonate 99.8% 99.2%
Disodium phenyl phosphate 101.9% 101.8%
Disodium B-Glycerophosphate 97.6% 98.8%
Benzyltriphenylphosphonium chloride 95.7% 99.8%
Sodium tripolyphosphate 99.5% 98.6%
5 -AMP 93.4% 94.2%
5 -ATPNa2 94.8% 96.2%

Sample concentration is 0.5 mg/L(n=3).
Manual measurement is according to JIS K 0102-45.3.1.

Degradation efficiency

Standard substance of TN

TPNA-500 |  Manual
measurement
Potassium nitrate 98.5% 100.0%
Ammonium sulfate 95.7% 94.8%
Sodium thiocyanate 94.9% 97.7%
Sodium nitrite 99.3% 94.1%
Hydroxylammonium chloride. 95.5% 95.5%
Urea 95.9% 97.5%
4-Nitrophenol 98.6% 94.8%
Sulfonamide 88.3% 84.4%
Sample concentration is 2 mg/L(n=3).
Manual measurement is according to JIS K 0102-45.2.
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Figure 5 Continuous measurement of industrial waste water
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Table 3 Comparison of spent maintenance time for two months
with TPNA-300 and TPNA-500

Maintenance items TPNA-300 TPNA-500
Waste liquid disposal 20 min. 10 min.
Pipes Cleaning 360 min. 0 min.
OF tank cleaning 30 min. 30 min.
Reagents exchange 60 min. 30 min.

Total 470 min. 70 min.
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