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A Yew Notes on the Analysis of Phosthates
in Sea Vater by the Demiges Method.

The reagents used in the Deniges method were prepared in the usual way,
Reagent li- 11,3 grams ammonium molybdate were dissolved in 100 mls. distilled
water at 60°C. One humired and forty mls. 0.P. concentrated sulphuric acid
were diluted to 400 mls, and when both solutions md reached room temperature
the emmonium molybdate solution was added to the sulphuric acid with conatant
stirring., Then cool it was diluted to exactly 1 litre. Reagent 2:~ 3.3 grams
mossy tin were dissolved in 30 mls. concentrated C.P_. ‘hydrochloric acid which
had been coversd with a layer of benzene or toluene one gquarter of an inch
desp to exclude the air which would oxidize the stannous chloride. To
facilitate the solution of the metal the reaction mixture was allowed to stand
on a wamm radiator over night. Two hunired and fifty mls. distilled water
were boiled to expel any dissolved oxygen and allowed to cool unier a layer
of toluene, Rhm cool it was added to the stamnous chloride solution.

The method of analysis consists of adding 1 ml, of reagent 1, and 1
drop of reagent 2, to each 100-ml., sample of water. The mixture is thoroughly
shaken and the color compared with a standard of known concentration after
five minutes and before ten minutes standing. The standard is prepared from
a stock solution containing 1 mg. PO, per litre by using frem five to fifteen
pls. of the stock diluted to 100 mls, as desired for the various concentrations
encountered in watap,

Several difficulties had been encountered vhen this method was applied
to the analysis of sea-water samples on board ship. The first of these was
that the staniard did not develop the same shade of color as the sample,

meking it very difficult to compare, The usual standard solution was made up



in distilled water anl vhen this procedure was varied by using artifieial
_sea-water, a mich better colour vas cbtainsd, This led to the use of either
carefully analyzed sea-water or phosphate-free sea-water as a solvent for the
staniard phosphate, This method geve a very satisfactory color for compari-
sons, |

It seemed advisable, also, to econsider the optimm amounts of reagents
that should be used for the warious concentrations of phosphate that were
encountered, This was done by using & representative low and a representative
high concentration and adding imcreassing amounts of reagent 1 to the two series
of tubes., After the requisite time had been allowed for the reaction, ths
gcolors were compared in a modified colarimeter against the strongest color
developed, The remlts ere given in Table I, and show that for any of the con-
centrations emcountered, 1 to 2 mls., of reagent was the optimum quantity of the
reagent, They also show that if too much reagent 1 is added, a yellow eolor
develops which mekes it impossible to match.

’A similar gseries was carried out for reagent 2 and the results are given
in Table IT, showing that for all concentrations the optimum amount of stannous
chloride is five drops instead of one, as recommended.in the usual procedure,

Previous workers had stated that it was necessary to have the concentra-
tion of the standard very close to that of the sample, An investigation was
undertaken to determmine how close this approximation had to be made, This was
done by making up a series of tubes containing frem 0.01 to 0,32 mgs. PO, per
litre and treating ench in the same wey with the optimum qumntities of reagents
1l and 2, After standing for five minutes, the color developed by each tudbe
was compared with that developed in eash tube of higher concemtration., In this
way a series of curves was obtalned with cach successive concentration used as

a staniard, Figure I eclearly shows the results chtained, and indicates that



o ¥

the concentration of the stendard must be extremely close to that of the

sample or a very large correction must be applied to the reading. The curves
are obviously linear but their slope is very markedly 4i fferent from the
theoretical value of 1 shown in the figure, hence the very lferge correction
if the eoncgnmtion of the standard is appreciadbly different from the samples,

Tabls I.
Volume Concent ration
Reagent
ml. 0.05 0.1,2
0e5 0,025 0,08
1.0 0.05% 0.15
2.0 000“ 001,
5.0 yellow yellow
10.0 n "

Table IT

Volume Gonecent ra tion

of 8101:

(arops) 0+05 0,15
1 0.026 0.08
2 0.042 0.128
3 0,048 0.144
4 0.049 0.145
5 0005 0015
6 0,047 0,141
1 0.045 0.134
8 0,043 0.129
9 0.039 0.120




