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Table 1 Phosphorus compounds
No. Phosphorus compound Purity, %
1 Triphenyl phosphine (C¢Hs) 3P 96
2 Disodium phosphonate Na;HPO3 100
3 Diethyl phosphonate (C:H5),HPO; 88
4  Triphenyl phosphonate (CeHs)3PO; 107
5 Calcium hydrogenphosphate CaHPO, 97
Disodium p-nitrophenyl-
6 phosphate Na»(CsH{NO;)PO, 103
7 Aiixilgsine—f)’—monophosphoric C10H14N5sO3PO4 92
8 Tetrasodium pyrophosphate NayP,07-10H:0 100
9 Pentasodium triphosphate NasP30;9 g1
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Fig. | Digestion of phosphorus compounds by
heating with 0.05 mol dm~-3 sulfuric acid
(2) Disodium phosphonate, (5) Calcium hydrogen-
phosphate, (6) Disodium p-nitrophenylphosphate, (7)
Adenosine-5'-monophosphoric acid, (8) Tetrasodium
pyrophosphate, (9) Pentasodium triphosphate
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Fig. 2 Digestion of phosphorus compounds by
heating with 0.05 mol dm=3 sulfuric acid
and 0.4 2, potassium peroxodisulfate

(1) Triphenyl phosphine, (2) Disodium phosphonate,
(3) Diethyl phosphonate, (5) Calcium hydrogen-
phosphate, (6) Disodium p-nitrophenylphosphate, (7)
Adenosine-5'-monophosphoric acid, (8) Tetrasodium
pyrophosphate, (9) Pentasodium triphosphate
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Fig. 3 Digestion of disodium p-nitrophenylphos-
phate by electrolysis with platinum elec-
trodes

(1) 70mA, 9.5V; (2) 80mA, 10.3V;
11.5V; (4) 100mA, 12.5V

(3) 90mA,
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Fig. 4 Digestion of disodium p-nitrophenylphos-
phate by electrolysis with reticulated vitre-
ous carbon electrode

(1) 90mA, 10.8V; (2) 120mA, 13.8V;
mA, 15.5V

(3) 150
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Fig. 5 Digestion of phosphorus compounds by
ultra-violet light irradiation
(1) Triphenyl phosphine, (2) Disodium phosphonate,
(3) Diethyl phosphonate, (6) Disodium g-nitrophenyl-
phosphate, (7) Adenosine-5'-monophosphoric acid,

(8) Tetrasodium pyrophosphate, (9) Pentasodium tri-
phosphate
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Fig. 6 Digestion of disodium p-nitrophenylphos-
phate by light
under various conditions
(1) pH 8, 20°C, (2) pH 5, 20°C, (3) pH 8, 80 °C,

(4) pH8, 1% K;5,04 80°C, (5) pH 8, 0.03 % H.0,
80 °C, (6) pH 5, 0.03 % H,O, 80°C

ultra-violet irradiation
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Fig. 7 Construction of automated digestion-
analyzer for phosphorus compounds
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Table 2 Analysis of various phosphorus compounds with the automated
phosphorus digestion-analyzer

Phosphorus taken : 0.100 mg dm-3 Phosphorus taken : 0.200 mg dm-?

Phosphorus compound

Found/mg dm-3 Diges., % Found/mg dm-3 Diges., %
Disodium phosphonate 0.055 55 0.110 55
Disodium p-nitrophenylphosphate 0.062 62 0.122 61
Tetrasodium pyrophosphate 0.10l 101 0.210 105
Pentasodium triphosphate 0.098 98 0.190 95

Table 3 Analytical results of sea water samples with the automated phosphorus digestion-analyzer

Phosphorus content/yg dm-3

Sampling location Tcmpfé‘““re/ Sal},;“y’ pH With the o orop ool With the mamay Dtst;ztxon,
apparatus digestion method?t
East coast
Hokutan-cho 13.8 25.0 8.55 14 23 61
Hokutan-cho 12.7 24.0 8.58 23 39 59
Eisaki 12.5 29.0 8.60 18 33 55
West coast
Tsuna-cho 13.5 30.7 8.55 20 34 59
Awaji-cho 14.2 27.0 8.60 20 35 57

Date of sampling : Dec. 18, 1980;  Weather : Fine;
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TWwWhb EEZLR, ThbD5 bDRIF—EEAEI Y
fE, EEIhKkI L. #-T, AEBCILEE
7 DUIKF O FEE-TEE TR I3 ) vE% #E
THZENTEA.
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Studies on the digestion method of soluble
phosphorus compounds and the automated di-
gestion-analyzer for phosphorus in sea water.
Kazuo Huro, Akinori Kawanara, Takashi TaNaka,
and Shin-ichi Wakipa (Government Industrial Re-
search Institute, Osaka, 1-8-31, Midorigaocka, Ikeda-
shi, Osaka, 563)

T Sulfuric-nitric acids digestion method

An automated analytical system for dissolved phos-
phorus compounds in sea water has been developed.
As test materials, triphenyl phosphine, disodium phos-
phonate, diethyl phosphonate, triphenyl phosphonate,
calcium hydrogenphosphate, disodium p-nitrophenyl-
phosphate, adenosine-5’-monophosphoric acid, disodium
pyrophosphate or pentasodium triphosphate were dis-
solved in artificial sea water and digested by various
procedures such as heating, heating with sulfuric acid,
or with a mixture of sulfuric acid and potassium per-
oxodisulfate, electrolysis with platinum or with re-
ticulated vitreous carbon as an anode, and irradiation
of ultra-violet light under various conditions. It was
found that heating and irradiation of ultra-violet light
were the most effective and were also easy to be adopted
in an automated digestion-analyzer. On the basis
of these facts, an automated digestion-analyzer was
constructed which was consisted of pumps for reagents
of sulfuric acid, ammonium molybdate, and ascorbic
acid, heated coils, coils irradiated by ultra-violet lamps
and a spectrophotometer. The digestion percentage
by this analyzer varied from 55 to 100 9, depending
on the nature of the phosphorus compounds employed,
but was almost constant for each. Phosphorus contents
in several sea water samples were determined with the
automated digestion-analyzer and compared with the
manual sulfuric-nitric acids digestion method. The
former results were consistently 55~60 2, for the latter.
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