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THE DETERMINATION OF PHOSPHATES IN SEA WATER
By
REX J. ROBINSON anp THOMAS G. THOMPSON

Occanographic Laboratories, University of Washington

The concentration of phosphates in sea water varies from 0.000 to
about 2.00 microgram atoms (pg. atoms) phosphate-phosphorus per
liter at 20° C. Occasionally a maximum of 3.00 ug. atoms may be
found in some deep arms of the sea.

For the determination of the concentration of phosphate-phosphorus
in sea water, the method of Denigés, as modified for the purpose, is
recommended. The method itself is based on the principle that when
a sulfuric acid solution of ammonium molybdate is added to a soluble
phosphate solution a complex phosphomolybdic acid is formed. Upon
treatment with a reducing agent, such as stannous chloride, the com-
plex acid is reduced to a blue-colored substance believed to have the
composition H3;PO,.(4Mo003.M00,),.4H,0. The color developed is
proportional to the concentration of the phosphate.

Arsenates give similar reactions with the ammonium molybdate and
stannous chloride solutions. Arsenates, if present in sea water, occur
in extremely small concentrations, probably less than 0.05 pg. atoms
of arsenate-arsenic per liter of sea water. The procedure here given
determines the sum of the arsenates and phosphates. For sea water
containing more than 1 pg. atom of phosphate-phosphorus, the ar-
senates may be ignored, as the experimental error of the method will
be greater than the actual amount of arsenic present.

The phosphorus and arsenic contained in organic compounds dis-
solved in the sea water, and in inorganic compounds other than phos-
phates and arsenates, have no influence upon the intensity of the blue
color developed by the reagents.

Chemical Substances Required

. Concentrated Sulfuric Acid (36 Normal)

. Concentrated Hydrochloric Acid (12 Normal)

. Ammonium Molybdate, (NH,)sMo0;0..4H,0

Stannous Chloride, SnCl,.2H,0

Metallic Tin, Mossy

Sodium Chloride, NaCl.

Anhydrous Potassium Dihydrogen Phosphate, KH,PO,
Chloroform, CHCl;

Distilled Water
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The above chemicals should all be pure substances and, with the
exception of the potassium dihydrogen phosphate, free of phosphates
and arsenates. Special emphasis must be given to the sulfuric acid,
as this substance, used for most chemical purposes, often contains
compounds of arsenic as impurities.

REGENTS

Distilled Water. 1If the distilled water shows a trace of phosphate,
it should be redistilled after making alkaline with sodium or barium
hydroxide.

Dilute Sulfuric Acid. 150 ml. 36 N sulfuric acid are slowly added
to 150 ml. of distilled water contained in a beaker. After cooling, the
solution is diluted to 300 ml.

Sulfuric Acid-Ammonium Molybdate solution. 10 g. of ammonium
molybdate are dissolved in 100 ml. distilled water. This solution is
added to 300 ml. of the 18 N sulfuric acid. The reagent must be kept
in dark amber glass-stoppered bottles and protected from light to pre-
vent photochemical reactions which will reduce the reagent. If this
is done the solution should be stable for weeks.

Stannous Chloride Solutions

Solution I. 2.15 g. of the dihydrate of stannous chloride are dis-
solved in 20 ml. 12 N hydrochloric acid and diluted to 100 ml. with
cooled distilled water which has been freshly boiled to remove the dis-
solved oxygen. A piece of mossy tin is placed in the solution to retard
the oxidizing effects of the air. The solution is stored in amber glass-
stoppered bottles and is very stable over a long period of time as long
as metallic tin is present.

Solution II. 5 ml. of Solution I are diluted to 25 ml. with cooled
distilled water which has been freshly boiled. A small piece of mossy
tin is placed in the solution. On exposure to the air for a few hours,
the solution will oxidize; thus, it is advisable to prepare a fresh supply
of the solution each day. The oxidation may be materially retarded
by placing a Mohr seal over the solution and siphoning off the amount
necessary for immediate addition to the standards and samples. (The
Mobhr seal is a layer of paraffin oil.)

Sodium Chloride Solutions

Primary splution. 168 g. of sodium chloride are dissolved in distilled
water and diluted to 5 liters. This solution contains 20°/,, of chloride
ions and may be used directly for the preparation of Standard Phos-
























