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XHMEIA.— Ascorbic acid (Vitamin C) as an analytical reagent, IV. Dete-
ction of molybdenum, by E. C. Stathis* presented by Mr. C.
Zenghelis.

The reduction of molybdic acid to form a blue solution was tested
by many authors for the detection of various elements.

Osmond reported in 1887 the reduction of phosphomolybdic acid
with stannous chloride . '

Zenghelis applied the reaction for the volumetric determination of
iron and tin and for the detection of hydrogen?.

In 1920 Denigés modified the conditions to make the reaction more
nearly quantitative and since that time a large number of further modifi-
cations have been published.

Recently the detection of vitamin C with phosphomolybdic acid was
reported by Bezssonoff .

Based on these considerations and on our previous works ¢ we have
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+ E. C. Stathis, Praktika Academy of Athens, volumes 1942, 1943,
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sought to use ascorbic acid as a reagent for the detection of molybdenum.

EXPERIMENTAL

By adding an aqueous solution of ascorbic acid to a solution of
sodium molybdate, acidified with phosphoric acid, a blue colour appears
on warming.

The reaction is probably due to the reduction of molybdic acid.

When the concentration of molybdenum is less than o.0002 gr.
in 5 ml., the sensitivity of the reaction is depressed and the colour is no
more visible.

In order to increase the sensitivity of the reaction various tests were
carried out.

It was observed, that if the solution of sodium molybdate is acidified
with hydrochloric acid and mixed with sodium phosphotungstate, a violet
colour is produced, at room temperature, after the addition of the reagent.

For the detailed investigation of the reaction the following solutions
were prepared :

1) Aqueous solutions of sodium molybdate (Na,MoO,).

(A) solution o0.200 gr. of Mo in 100 ml.

(B) solution o.020 gr. of Mo in 100 ml.

(C) solution 0.002 gr. of Mo in 100 ml.

2) Aqueous solution of sodium phosphotungstate (Na,0.P,O, 24W0,).

1.4 gr. of sodium phosphotungstate SCHERING

(Na,0.P,0,24WO,+27H,0) in 100 ml.
3) Solution of hydrochloric acid.
1 part of hydrochloric acid sp. gr. 1.19 to 1 part of water.

4) Aqueous solution of ascorbic acid.

o.1 gr. of ascorbic acid in 100 ml.

The tests were conducted, at room temperature, in the usual test
tubes.

By mixing 1 ml. of (A) solution with 2 ml, of water, 0.5 ml. of hydro-
chloric acid, o.5 ml. of sodium phosphotungstate and adding 1 ml. of
ascorbic acid, a violet colour is produced immediately.

The colour intensity varies with the concentration of molybdenum
present.

A control test was carried out by mixing 3 ml. of water, 0.5 ml. of
hydrochloric acid, 0.5 ml. of sodium phosphotungstate and adding 1 ml. of
ascorbic acid, none colour appeared even after a long time.

The test may be made quantitative by comparing the colour with the
colours produced by operating in a similar manner on known amounts
of molybdenum.
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The results obtained by the above method are given in the table 1.
The method as given above has been found especially useful for the
detection of molybdenum in special steels and molybdenum ores.

TABLE I

Millzléters Iﬂ nﬂ ML of oxllie S?k:ﬂ; Molybdenum
Na,0.P,0; 24 WO, | rea- : i
Molybdenum sol. | g,0 | HCI 3 Fas 24 Ws g::ts reaction T —
1A 2 0.5 0.5 il violet 0.002000
0.5A 2.5 0.5 0.5 1 > 0.001000
0.25A 275 | 0.5 0.5 It > 0.000500
IB 2 0.5 0.5 1 > 0.000200
0.5B 2.5 0.5 0.5 1 |light violet 0.000100
0.25B 2.75| 0.5 0.5 1 > 0.000050
j (O 2 0.5 0.5 1 » 0.000020
0.5C 2.5 0.5 0.5 i > 0.000010
0.25C 275 | 0.5 0.5 1 » 0.000005

The following procedure was adopted in the analysis of a high-
speed steel.

1.5 gr. of the drillings are dissolved in hydrochloric acid on the
water bath. The hot solution is treated with the minimum amount of
nitric acid required to oxidise the molybdenum (2 ml. will suffice) and
evaporated to dryness. The residue is taken up in hydrochloric acid and
gently heated to expel oxides of nitrogen. A yellow residue is due to
WO,. The liquid is diluted with water and WO, is removed by filtration,
and washed.

The filtrate is heated and then sodium hydroxide solution is added
to impart a slightly alkaline reaction. The formed precipitate is filtered off
and the filtrate containing molybdenum is received in 100 ml. volumetric
flask and diluted with water to the mark.

For the detection of molybdenum 1 ml. of the above solution is mixed
with 2 ml. of water, 0.5 ml. of hydrochloric acid and o.5 ml. of sodium
phosphotungstate. After the addition of 1 ml. of ascorbic acid a violet
coloration is produced.

The sample of steel which has been used for the detection of
molybdenum, analyzed by the usual analytical methods has been found
to contain:

Tungsten 15.5°, Chromium 3.5%, Vanadium 2.0°, Molybde-
num 0.8 %,.
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The procedure adopted in the analysis of an ore containing molybde-
nite (MoS,) has as follows:

From the finely powdered sample 2 gr. are treated in a beaker
with 50 ml. of concentrated nitric acid on the water bath. After 10’,50 ml.
of concentrated hydrochloric acid is added and the mixture is evaporated
to dryness. The residue is taken up in concentrated hydrochloric acid and
the evaporation is repeated nearly, but not quite, to dryness. The syrupy
liquid is treated with hot water and then sodium hydroxide solution (2N)
is added to impart an alkaline reaction.

The formed precipitate is filtered off, washed with water and the
filtrate is transferred in 100 ml. volumetric flask,

1 ml. of the above solution is mixed in a test tube with 2 ml. of
water, 0.5 ml. of hydrochloric acid and o.5 ml. of sodium phosphotung-
state; on the addition of 1 ml. of ascorbic acid the presence of molybdenum
is revealed by a violet coloration.

The percentage of molybdenum in the analyzed ore has been found
by the usual analytical methods 5°/,.

CONCLUSION

A method has been described for the detection of molybdenum based
on the reduction of molybdic acid by ascorbic acid.

From the various experiments carried out it has been proved that
the method as given above is especially useful for the detection of
molybdenum in special steels and molybdenum ores.

MEPIAHWYIZ

Néa pédodos aviyvevoewg polvfdarviov mepuyodpetar, itig ommoiletan &mi
tig avaywyiic 100 polvBdawvinod 8Efog Hmo Vdatxol Srahiparog dGoxopfuvi-
%o 0Efoc.

‘H edarodnoia tiig avudodoemg xai 7 otadepding tiic Eupavitopévng yoordg
v xadotolv Epagudotpov eig TOV JOMUATOUETOLXOV TROGOLOQLOUOV TOD polv-
Bdarviov.

‘H Epaguoyn tiic neddédov eig v avdlvow ydhvBog tayeiog dodoems Gg
xal eic ™y dvdlvowy petadhevpdrov poluBdaviov Edwxev ixavomoimmxd dmo-
tehéopara.

Baoid. Baladea xal Zto. Hamaiwdvvov. T avdotnua xal 1o Bdoog
10v ‘EMvivov padntdv xara myv meoiodov tod morépov.
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