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Oscillopolarographic Determination of Tetranitromethane
in Nitromethane

J. 8. HETMAN

Clo Dr. A. Kuntze, Elektronische Analysengerdite,
Diisseldorf—Oberkassel

The method for determination of tetranitromethane (TNM) in nitrometha-
ne is described. It is based on the finding that TNM, in a supporting electro-
lyte (S. E.) composed of 72 9, 1 N-H,SO,, 20 9%, methanol, 8 9, pyridine, is
irreversibly reduced, forming a single cathodic incision at the @ value of 0.42.
Nitromethane causes no interference in reduction, although, the @ of TNM
increases with the increase of concentration of nitromethane. The depth of
incision on the curve dE/dt = f(E) is proportional to the concentration of

TNM.

No work has been published yet regarding oscillopolarographic behaviour
-of TNM and also its determination in nitromethane. Besides a theorethical
interest, the present work provides a rapid method for analytical estimation
of TNM.

Experimental

The instrument used was P 576 Polaroscope, together with a dropping mercury
electrode and a mercury pool as reference electrode. TNM was prepared by the method
«described by H. Lieb and K. Schéniger [1].

Nitromethane was supplied by Dr. T. Schuchard GmbH. & Co., Miinchen.

Results

Behaviour of both nitrocompounds in 1 ¥-KOH and 1 x-H,SO, was first
investigated, to ensure their full solubility, 20 % of methanol was added to
the both electrolytes.

No distinet incisions were observed either for TNM or for nitromethane in the
acid media. In the alkaline media, nitromethane forms two irreversible cathodic
incisions, TNM forms two reversible incisions (Fig. 1. 2).

To obtain a clear picture of all incisions due to TNM and nitromethane, the
ratio for both compounds must be close to 1, an increase in the concentra-
tion of nitromethane above 300 ug/ml causes a deformation of the curve.

On the basis of the previously reported effect of pyridine upon reduction of
organic nitrates [2, 3] the addition of pyridine to the both S. E. was investi-
gated. The addition of pyridine to the alkaline S. E. showed no improvement.

In 1 ~x-H,S0, (methanol S. E.), TNM forms no incisions of any kind but
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after the addition of 8 9, of pyridine to the S. E. containing TNM, a distinct
incision is prodaced at the @ of 0.42, corresponding K., —0.6 V. The addition
of more than 10 9, of pyridine causes a deformation of the curve. No incision
is formed if the concentration of pyridine is less than 8 9%,.

Consequently, the S. E. was prepared of the following composition: 72 9,
1 ¥-H,S0,, 20 9%, CH,0H, 8 9, C;H,N (pH 4.5) and the polarographic measu-
rements were carried out in the usual way: before and after addition of
TNM (Fig. 3a, 3b).

Fig.1.dE/dt = f(E) curve Fig.2.dE/dt = f(E) curve
of 100 pg/ml nitrometha- of 100 pg/ml nitrometha-
ne in 1 N-KOH + ne—+ 100 pg/ml tetranitro-
+ 20 9% CH,OH. methane in 1 x-KOH +

20 9, CH,0H.

Fug. 3.
) Display of the function dE/dt = f(E) for the S. E.; b)
S. E. containing 40 pg/ml of tetranitromethane; ¢) S. E.
containing 40 pg/ml of tetranitromethane and 10.000 pg/ml
of nitromethane.

The lower limit of detection appears to be 10 pg/ml of tetranitromethane
and the linearity between concentration and the potentiometer scale is shown
in Fig. 4.

Having established the conditions under which tetranitromethane could
be determined, the effect of the presence of nitromethane was then investigated.

The addition of nitromethane. in very large excess, to the samples contai-
ning tetranitromethane does not interfere with the above stated linearity but
the @ value noticeably increases by reaching 0.72 in the ratio 1 250 tetra-
nitromethane to nitromethane (Fig. 3c).

This observation of great practical value gives facilities for determining
traces of tetranitromethane in nitromethane by the following method.

Into four 25 ml flasks containing 10 ml of methanol, 8.85 ml (10 g) of nitro-
methane are introduced. Standard solutions (in CH,OH) of tetranitromethane
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are added to each flask in order to make percentages 0.1; 0.075; 0.05; 0.025
and the flasks are made up to the marks with methanol. 1 ml of the solution
from each flask was introduced into a 10 ml flask and made up to the mark
with the base electrolyte.

The curves are obtained on these solutions without deoxygenation and
the relation between the percentage of TNM and the potentiometer readings
is shown in Fig. 5.
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Fig. 4. Relation between concentration Fig. 5. Relation between concentration of
of TNM and scale readings in CH,NO, free TNM and the depth of the incision (scale
solution. readings).

The addition of isopropyl nitrate and nitroethane has no effect on the
reduction of tetranitromethane.

No difference in the results was observed when using a sample of tetranitro-
methane supplied by L. Light & Co. in place of the selfprepared reagent.

OSCILOPOLAROGRAFICKE STANOVZINIE TETRANTTROMETANU
V NITROMETANE

J.S. Hetman

C/o Dr. A. Kuntze, Blektroanalytické pristroje,
Diusseldorf—Oberkassel

Tetranitrometdn poskytuje ireverzibilny katodicky zarez v zdakladnom elektrolyte
obsahujucom 72 9, 1 N-H,S0,, 20 9%, metanolu a 8 %, pyridinu. Nitrometdn sa v tomto
roztoku neprejavuje, ale v nadbytku posuva zdrez tetranitrometdnu k negativnejsim
potencidlom. Oscilopolarograficky mozno tetranitrometdn stanovit od koncentricie
10 pg/ml v tisicndsobnom nadbytku nitrometénu.
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OCINJLJIONOJAPOIPA®HYECROE ONNPENLEJIEHUE TETPAHUTPOMETAHA
B HIITPOMETAHE

Il. C. Terman

II-p A. Ryurie, 9/1¢KTpOHRHbIC aHAJUTH YeCKIe NpuOopBL,
Hocceasropd—Obepraccens

TerpaHuTpoMeTaH gaeT HcoOpaTiMblii KaToimHsli 3yben (@ 0,42) Ha QoHe, cocrosmem
u3 72% 1 ~-H,SO0,, 209, metaHoma u 89, nupuaunHa. HutpomeraH B 3TOoM pacTBope He
NPOSABIIAIETCA, TOJBKO B NpPHCYTCTBHM ero M3O0BITKA 3yGel TeTpaHMTPOMETAHA CIBUTAETCA
B HaIpaBileHHH 00Jee OTPHIATEILHLIX MOTEHOHAI0B. OCHUMILIIONOIAPOrpaQHYecKH MOKHO
OTpeJeIATs TeTPAHMTPOMETAH HAUHHAS OT KoHUeHTpaumu 10 pe/ma IpH THICSYEKPATHOM
1130LITKE HHTPOMETAHA.

Prelozil I. Smole?
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